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L—On Erites, a?z oriental genus of satyrid hutte^fies 
Lionel de I:TiceVille, E. B. S., C. M, Z. S. 

[Eeceived 16tli Februaiy ; — Bead 1st Marcli, 1893.] 

The genus E rites at tlie present date contains five species only, 
(six if E. Qchreana is held to be a distinct species, I have not seen it), 
found in Assam, Borma, the Malay Peninsula, Sumatra, Java, Lahuan, 
Borneo, and the Philippines, To these I now propose to add a sixth. 
All are closely allied, and very similar in general aspect. They 
are extremely delicate butterflies, semi-transparent, of a brownish- 
ochreous shade, sometimes just tinted with violaceous on the iipperside. 
Ail possess a submarginal series of ocelli to both wings, more or less 
visible on the npperside. These ocelli vary greatly in size, in some 
species they are large and prominent, in others quite small and incon- 
spicuous. On the underside there are usually two discal beiiids, often 
more or less angled. These butterflies are found only in virgin forests 
as far as I am aware, and fly weakly close to the ground ainongst the 
brusliwood nnder the great trees and in open paths through the forests. 
Their transformations are unknown. The males have no secondary sexual 
characters. The females diifer only from the males in the wijigs 
being somewhat broader, and in having the apex of the forewing more 
rounded. . 

J. IJ, 1 



2 L. de Niceville— E bites, an oriental [ITo. 

I give below a key by wMcb tbe several species may be distiii- 
guisbed : — 

Key to tbe species of 

A. Forewing with jS-ve equal^sized ocelli, 

1 . E. eleganSi'BoxTHQO* 

B. Forewing with the posterior ocellus very nmch larger than the others, 

a. Forewing with the large ocellus on the upperside prominently pupilled 
with white. The apex of the wing falcate. 

2. E. falcipennis, Assam j Burma, 

h. Forewing with the large ocellus on the upperside blind or nearly so. 
The apex of the wing rounded. 

1. Both wings with all the ocelli prominent and well-formed on the 
underside. 

a^. Forewing with three small apical ocelli only in addition to the 
large anal one. 

3. F. medwu, Java ; Philippines. 

Forewing with four apical ocelli in addition to the large anal 
one. 

aK The inner discal band on the hindwing straight. 

4. E, argentina, Labuan j Borneo ; Malacca. 

hK The inner discal hand on the hindwing highly angled out- 
wards in the middle. 

5. E. angularisj Burma j Malay Peninsula ; Sumatra. 

2)1. Both wings with all the ocelli inconspicuous except the anal one in 
the forewing, reduced to black dots only. 

6. F. rotundata^ Burma. 

1. Erites eleoans, Bntler. 

E, eUganSy Butler, Cat. Biurn. Lep. B. M,, Batyridx^ p. 147, n. 2, pi. ii, fig. 4, 
female (1868) j id., Bruce, Proc. Zooh Soc. Loud., 1873, p. 340, n. 2 ; id., Staudinger, 
Ex. Schmett., p. 230, pL Ixxxii, male (1887). 

Habitat : Borneo (Bniler^ British Mnsetim ; Bruce ; Staudwger) ; 
three males Borneo, one female Padas River, Kortb Borneo {collection 
de Niceville)* 

2. Erites palcipenkis, W.-M. and de K 

E. falcipennis, Wood-Mason and de Niceville, Butt, of India, vol. i, p. 237, n, 230 
(1883); idem, id., Joum. A. S. B., vol. Iv, pt. 2, p. 351, n. 30, pL xvi, fig.k 
(1887). 

Habitat : One male Silcuri, Angnst ; one male, Kemotba, September 
— both in Oacbar, Assam {Wood^Mason, collection Indian Museum') ; one 
male, Port Lnngleb, Lnsbai Hills, October, 1890 (E. Ftighe, collection de 
Niceville) ; one female, Karen Hills, Burma, April (collection FJiayre 
Museum, Bangoon), , , 
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genus of saty rid hitierflies, 

3. Erites medura, Horsfield. 

HipparcMa medmra, Horsfield, Oat. Lep. Mus. E. I. 0., pi. v, figs. 8, Sa^ female 

(1829) ; Erites medura, Marsliail and de Hiceville, Bntt. of India, vol. i, p. 236 (1883) ; 
id , Pagensteclier, Jalir. des Hass. Yereins far Hatnr., vol. xliii, p. 96, n. 15 (1890) ; 
E. medtira, YdbT. oc/wea^a, Standinger, Iris, vol. ii, p. 38 (1889) ; E, ocJireana, Semx^er, 
Sclimett. Philipp. Inseln, p. 326, n. 497 (1892) j 8atyrus [Erites) madura (sie), 
Westwood, Gren. Dinrn. Lep., vol. ii, p. 392, n. 47 (1851) ; Erites maclnru, Horsfield 
and Moore, Cat. Lep. Mas. E. I. 0., vol. i, p. 229, n. 484 (1857) ; id., Hewitson, 
Joarn. Linn. Soc. Load., Zoology, vol. viii, p. 145 (1865) ; id., Butler, Cat. Diarii. 
Lep. B. M., p. 14fi, n. 1 (1868) 

Habitat : Java {one female^ Morsfield collection in the British Museum ) ; 
East Java ; Palawan, Pliilippines 

Mr. Hewitson (1. c.) describes a variety of tbis species as follows ; — 
Male and female. With five ocelli on the anterior wing, one large 
and four small. Sumatra ; Singapore.’’ This almost certainly equals 
B. angtdaris, Moore, which undoubtedly occurs in the Malay Peninsula, 
and also in Sumatra, as Dr. L. Martin, of Deli, Sumatra, informs me. 

Mr. Hewitson also describes another variety thus : — IfaZe and 
female. With the five ocelli of the anteiuor wing small and of equal size, 
Singapore; Sarawak,” This can only refer to B elegants ^ which cer- 
tainly occurs in Borneo, but very doubtfully in Singapore, at any rate 
it is not recorded from thence by Mr. Distant in “ Rhopalocera Mai ay- 
ana,” nor have I seen a specimen from any part of the Malay Penin- 
sula. 

4. Erites Argentina, Butler. 

E. argentina^ Butler, Cat. Diurn, Lep. B. M., Batyridse, p. 188, n. 5, pi. v, fig. 8, 
female [ISSS) ; id., Druce, Proo. Zool. Soc. Loud., 1873, p, 340, n. 1 ; id.. Distant, 
Ann. and Alag, of Nat. Hist., fifth series, vol. xix, p. 48, n. 21 (1887). 

Habitat : Labuan, an island ofi the H.-W, coast of Borneo 
(Butler^ in coll. British Museum) ; Borneo {Bruce and Distant) ; Borneo ; 
Malacca {Btaudinger) ; S.-E. Borneo {collection de Niceville). 

Unfortunately I possess no specimen of B. medura ; but comparing 
the figures of B. medura and B. argentmUf both taken from female 
specimens, and a single male of the latter in my collection, the only 
point of difference I can discover between them is that B, meihira 
lacks a small ocellus in the second median interspace of the fore wing 
which is present in B. argeniina. 

5. Erites angularis, Moore. 

E. angxilariSy Moore, Proc. Zool. Soc. Loud., 1878, p. 825 ; id., Distant, Bhop. 
Malay., p. 46, n. 1, pi. v, fig, 3, male (1882) ; id., Marshall and de Niceville, Butt, of 
India, vol i, p. 236, n. 229, pi. xvi, fig. 60, /ema2e (1883). 

Habitat: Taoo plateau, 3,000—5,000 feet, Upper Tenasserim 
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4 L. de Mce^'ille— On EbiteSj an oriental 

(Moore) ; Perak (I)^V^anO j Meplay Talley, Jaiiii ary ; Tlioitiigj^ forests, 
March j near Moalmein, October (IfarrfiaZZ and de Niceville); Yoonzaleeii 
Valley, YoYember; Myitta, Jannary, both in Burma; Ra wan, Selangor, 
Malay Peninsiil a, December (coZZecZibn 

In this species there are four small equal -sized ocelli and one large 
ocellus to the forewing, the ocelli of the hindwing prominent; the inner 
band of the hindwing strongly outwardly angled in the middle ; the outer 
band is twuce outwardly angled, once in the middle, and once where 
it is crossed by the second subcostal nervule, this feature being only 
found in the othex'wdse quite distinct species, JJ. eZeyaws. 

6. ErITES EOTUKDATA, n. sp. 

E angularis, Watson (nee Moore), Joiirn. Bomb. Nat. Hist. Soc., vol. hi, p. 19, 
■n. 38(1888).. ' 

Habitat : Burma. 

Expanse : d*, 2*0 to 2*1 ; 9 , 2*2 to 2*4 inches. 

Description: Male. UppePvSide, hoih wings semi-transparent, 
broYmish-ochreous. Forewing with the two discal bands of the underside 
sliowing through by transparency ; a large, almost round (sligiitl}^ oval) 
black ocelhis in the first median interspace and extending slightly into 
the two interspaces beyond, obscurely pupilled with plumbeous, and sur- 
rounded with an ochreous ring. Ilindiving wnth a prominent discal 
ochreous band, outwardly angled in the middle ; four large round blind 
black ocelli, surrounded each by a very -wide ochreous ring, the rings 
touching, thus forming a continuous band, one ocellus in each interspace 
from the first median to the second subcostal nervule ; two fine ochreous 
and tw’o fine fuscous marginal lines. Underside, loth luings finely striated 
■with pnrplish-fuscous ; the four apical ocelli present in the forewing of 
F. angularis, Moore and the five of the hindwing’ reduced to minute 
black dots in this species. Foreiving with the fifth largo ocellus mueli 
as above, but the black portion is smaller, the ochreous ring wdder, and 
the pupil prominent and silvery ; tAvo prominent discal deep ochreous 
bands outwardly sharply defined by a black thread comme'ncing close 
to the suhmedian nervure, the inner band straight, crossing the dis- 
coidal cell obliquely about its middle, and becoming lost before reach- 
ing the subcostal nervure ; the outer hand curved and bouiiding the 
wide ochreous outer ring of the large ocellus in the first median 
interspace, the band ending on the third median nervule. Ilindiving 
with faint traces of two discal bands, the inner one straiglit, tlie outer 
one angled ont-wardly once only, as in all the species o£ the genus 
except F, angularis ; the marginal lines as on the upperside. Female 
hardly differs from the male, except that the wings are broader. 
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genus of satyrid h iitterflies, 

the apex of the forewing is more roninded, and the forewing has similar 
fine marginal lines as are found in the hind wing of the male. This 
species difEers structurally from H, angtdaris in that the tooth or angu- 
lation at the termination of the second median nervule of the hind wiiig- 
is as great or greater than that at the third; in JEJ. angidaris this tooth 
is, quite sinalL . , • 

In one specimen ill my collection from the Pegu Yonia, talcen in 
December, the markings are almost as prominent on the underside 
as in angidaris^ there are two apical well-formed ocelli to the 
forewing, and five ocelli to the hindwiiig, the discal bands well-markedy 
hut as the inner band of the hind wing is straight (not outwardly strongly 
angled in the middle), and the outer band is once outwardly angled only 
(instead of twice), I have no hesitation in placing this specimen under 
E. rotimdata rather than under 157. angidaris. Another specimen in my 
collection taken at the same place and time is quite typical B, rotundata. 

In the Proceedings of the Zoological Society of London for 189L 
page 268, Mr. H. J. Elwes records E. iiiedura, Horsfield, from East PegUy 
Upper Burma, and places B, angidaris^ Moore, with a query as a synonym 
of that species, and makes the following remarks 

“ N'limerous specimens wei’e sent by Doherty from East Pegu,, 
taken at about 1,500 feet [during March and April], of which several 
females and one male were by him supposed to be, and marked as, a 
distinct species. These correspond to the female taken in the Tlioun- 
gyeen forests by Major Bingham, and described by Marshall and de 
Niceville, ‘ Butt, of India,’ vol. i, p. 237,^ as nearer to B, mednra of 
Java than to anyzihrm.” 

“ After examining the series closely and comparing them wfith one 
Javan specimen, I do not see how to separate the tv^o species [J57. medtira, 
Horsfield, and B, angidaris, Moore], for, though in the supposed new 

* A female taken in tlie Tlionngyeen forests in Marcli differs from oiir other 
female specimens in the ocellus on the npperside of the forewing being very neaxdy 
round, not oval, witli a distinct yellow' iris of equal width thronghont j the outer 
fascia of the hindicing much broader and very distinct ; four large black spots 
beyond tw'icc the size of those in the other specimens, the yellow irides prominent 
and tonching. On the underside of the Mndtving the tvro discal fascite have 
almost disappeared, and the five submarginal ocelli are very minute. This speci- 
men differs only in the following particulars from Horsfield’s figure of E, meclura : 
The outer margin of the forewing is not quite so evenly rounded, being in fact 
slightly concave ; the large ocellus is not qnite so largo as in E. 'niedura, and the 
iris is less wide. On the underside the apical ocelli on the forewing ai'e smaller, 
and on the hindwing the ocelli are minute, and the fascise are obsolete. This 
specimen, however, is much nearer B. medura than E. angiilarisf^ [Marshall and 
de jficeville, 1. c.) 
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species tlie ocelli on the npperside of the hindwiiig are inncli larger 
than in the other form from^the same locality, whilst on the underside 
both the ocelli and the bands are almost obsolete, I am rather inclined 
to suspect seasonal dimoi’phism, and to think that this form is the last 
of the first brood, and the others, among which males are far more 
numerous, are the first of a second brood. In the Javan specimen we 
have the hindwing like one form below and the other above. Further 
observations are requisite to decide the question.’’ 

medura and JEJ, angularis are abundantly distinct. The former 
has three apical ocelli in the forewing, the inner discal band straight, 
the outer band apparently once outwardly angled in the hindwing ; 
while the latter has four apical ocelli, the inner band outwardly angled 
in the middle, the outer band twice ontw’-ardly angled. 

Mr. Elwes suggests that seasonal dimorphism may occur in the 
genus. At present I see no indications of the appearance of this 
phenomenon, at any rate if the iisnal form of seasonal dimorphism 
observable in the Satyrinmis understood. I possess the strongly ocellated 
E. undularis taken in January, October, IN"ovember, and December, all of 
which months (except occasionally October) are dry months, when the 
ocelli should be obsolete : while the two type specimens of li! . falci^ennis 
were taken in the height of the rainy season, Augnst and September, but 
have minute ocelli, instead of the normal rainy-seasonal large and well- 
developed ocelli. I append a note by Mr. W. Doherty on the subject, 
wdiich bears out my opinion, and I may add that it is at his suggestion 
that I have described J7. rokmdata. 

‘‘ The prehensors of Erites are slender and simple, and of the usual 
satyiud type, resembling those of most of the species of Lethe (DeMs)^ to 
which the genus seems allied, the true Lethe {eurojpa^ Fabiicius) being 
exceptional in having the upper organ without branches. Seen from the 
side, tlie upper organ (uncus, tegumen) of E, angtdaris is unusually 
straight ; that of E. rotundata is much more depressed terminally. In 
both species the lower organ (clasp, harpago) is truncate at the tip, but 
in E. angularis it is cut square, while in E. rotundata the end is 
concave, so as to form a distinct scallop.” 

Apart from these diferences in the prehensors, I think Mr. Elwes’ 
supposition, that E. rotundata may be the dry-season form of E. anigtdaris, 
an unlikely one, Ho seasonal variation has yet been observed in the 
genus. I found E. angularis^ which should be the wet-season form, 
commoner in the dry-season than E. rotundata. Finally, the dimoi*pliism, 
if it exists, must be of a new type. Dry-season forms are distinguished 
by obliterated ocelli and angular wings, but hero the non-ocellate form 
has the wings abnormally rounded.” 
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1893.] D. Prain— species of Pediciilaris. 

I possess the following examples of One male and 

one female fromBeeling, Upper Burma, taken on 27tli March, 1886, two 
males on the 29th idem, one female on the 14th April, hj Lieut. 

B. Y. Watson ; two males taken in the Pegu Yoma, Burma, hy a native 
collector employed hy the Phayre Museum, Rangoon, in Decemher ; 
one female from Quaymoo, Tenasserim, captured in March and another 
in Uovemher, in the Yoonzaleen Yalley, also in Tenasserim by Major 

C. T, Bingham. 



Tim species of I* edioulsbYis.— By D, Fraiis, 

(With Plates I and II.) 

[Received March 9th — Read April 6th.] 

In 1889 (Jottrn. As, 8oc. Beng, Iviii pt. 2, p. 255) the writer had the 
honour to communicate to the Society descriptions of a number of new 
Indian species of this genus. Since then a considerable number of new 
species have been reported from China and Tibet and have been described 
in various periodicals by Messrs Maximowic, Hemsley and Pranchet, and 
by the writer. Now, another new Indian species has been reported ; of 
this a description is given below and the present opportunity is taken 
of describing an allied new species from Szechuen. 

1. Pedicularis diffusa Prain, sp, nov. (Pl. I.) 

Elata simplex vel e collo di&se ramosa, radice debili ramosa eollo 
esquamato, caulibus graciiibus simplicibus, foliis radicalibus longe petio- 
latis mox evanescentibus caulinis 4-natim verticiilatis laminis gla- 
brescentibus ovato-oblongis pinnatisectis, segmentis 5-8-jugis ob- 
iongis obtusis inciso-serratis ; fiorihtis verticiilatis verticillis numerosis 
inter se remotis, bracteis foliaceis oblongo-ovatis petiolatis pinnati- 
fidis et inciso-serratis; calycis breve pedicellati campanulati mem- 
branacei infiati totius reticulati antice vix fissi dentibas majusculis 
inaequilatis anticis et lateralibus ovatis inciso-seiTatis iliis dupio his 
4-plo summo deltoideo integro latioribus corollae roseae tube sursum 
ampliato calyce dupio longiore basi infracto, labio 3-lobo lobis oblongo- 
ovatis margine sinuatis lateralibus medio dimidio majoribus, galea 
leviter arcuata tubo subcontinua apice subincurva erostri ; staminihus 
ex adverse summi ovarii insertis filamentis anticis superne hirsufcis; 
omrio ovoideo stigmate parum exserto, capstda anguste lanceolata apice 
acuta calyce dupio longiore, seminibus ovoideis testa nigrescente minute 
reticulatis. 
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D . PrairL-^!Z^i6''o species of Pedicularis. ^ > 

In Himalaya oriektau ; Sikkim, Mt Tankra, 11,600 p. s. in. ; G, A. 
Gavimie I 

Oaulibus 40-“60 cnn longis, foliis canlinis 2-2'5 cm. longis bis 
0*76-1 cm. latis, segmentis 6 mm. longis 3 mm. latis, petiolis 0*5-1 cm. 
longis ; caljce 6 mm. longo hoc 3*5 mm. lato; coroilae tuho 10 mm. longo 
apice 4 mm. lato, galea 5 mm. longa, labio 8 mm. lato; capsula 12 mm. 
loiiga 5 mm. lata. 

This species is most nearly related to P. ve7'iiciUata Jjmii. P . 
refracta Maxim, but besides differing greatly in habit and foliage from 
both it dilfers from P, vertiGillala lTk having a calyx with large teeth 
and with a tube reticulated throughout, while it differs from P. refraota 
in having the anterior and lateral calyx teeth serrate and not entire ; 
from both it differs in having acute, not muticoiis, anther-cells. 

Of Indian species, it in habit much resembles P. Hook, f., 

though it is glab rescent while that species is hirsute, but the plant that 
it imitates most closely is P. Wall. tab. macrocarpn Praia, the 

likeness being so great that though in flower they differ so widelj^ it is 
not easy to distinguish fruiting specimens of the two. 

2. Pedicularis PLACCiDA Praia; (PI. IL). 

Ascendens glabra caulibus gracilibus corymbosim ramosis, foliis 
ramisqiie 3-4-natim verticillatis radicalibus mox evanescentibus caii- 
iinis breve petiolatis ovatis pinnatifidis segmentis S-fl-jugis obtusis 
inciso-serratis ; floribus in verticillis 4-flons paucis remotisc|ue dispositis, 
bracteis foliaceis calycem excedentibus ; calycis glabenimi parvuli 
campaniilati antice parum fissi 5-dentaii segmentis omnibus oblongis 
integris tube costato nec reticulato ; tubo sursum ampliato 

calycem 3-plo excedente basi infracto, labio 3-lobo lobis lateralibus 
ovatis medio orbiculato basi coiistricto 3-plo majoribiis, galea ieviter 
arcuata tubo subeentinua apice subincurva erostri, stanvinihics ex ad- 
verso medii ovarii insertis omnibus glabris, antheris contiguis muticis ; 
ovario ovoideo stigmate exserto. 

In Chixa OCCIDENTAL! ; Szechuen Occident, prope Tachienlu, Frail n 

471 I 

Caulibus 20-25 cm. longis foliis canlinis 1 cm. longis liis 0*7 cm. 
latis segmentis 2 mm. longis 1 mm. latis, petiolis 0*5 cm. longis ; calyce 
2'5 mm. longo hoc 2 mm. lato ; coroilae tuho 8 mm. longo apice 4*5 mm. 
lato, galea 4 mm. longa, labio 7 mm. lato. 

Like the preceding species this is also closely related to P. verli- 
cillata Linn, but differs considerably in habit, and though it has the 
calyx tube ribbed and not reticulated just as P. verticillata has, it differs 
in having the calyx distinctly toothed and extremely small. The stamens 
also differ in being all glabrous whereas in P. vertkillata the anterior 
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D . Prain— s]^ecn,es of Pedicnlaris . 

pair are liirsnte ; tlae aiitliers tlioogli mnticOTis as in P. vertiGillata are i 

contigTioTis and not discrete. Tlie fruit is unknown. 

As Tbotli tkese species belong to one natural group it may be nsefiil 
to provide a key, modified, so as to admit of their reception, from the 
key already published by the writer (Ann. Boy. Bot. Gcmlen^ Oalcutta^ 
iii, 94), in w'hicli the relative position of these and of the previously 
known species is; shown. 

Ysbticillatae. 

Galea less than half the length of the lip — 

Bracts flabellate, spike long, dense ; calyx 
small, subglobose, not cleft, teeth small, 
entire ; anterior filaments hairy ... B. sjpicata. 

Bracts oblong or linear, spike short ; calyx 
large ovate, teeth large : — ' # 

Calyx not cleft, teeth crested except the 

upper ; filaments not hairy ... P.lmeata. 

Calyx cleft, teeth all entire; anterior 

filaments haiiy ... ... P. lihiangensis. 

Galea about equal in length to the lip : — 

Calyx- tube not net- veined between the ribs : — 

Calyx cleft, hardly toothed ; anthers 

discrete, anterior filaments hairy ... P. vertioUlaia. 

Calyx not cleft, distinctly toothed ; anthers 

contiguous, filaments not hairy ... F.flaccida, 

Calyx-tube net- veined between the ribs : — 

Calyx hardly cleft, teeth crested except 

the upper ; anterior filaments hairy... P. diffusa. 

Calyx distinctly cleft, teeth entire : — 

Margin of galea even ; anterior fila- 
ments hairy ... ... P. refract a. 

Margin of galea toothed ; filaments 

not hairy ... P. szefsclmanica. 

Explanation of the Plates. 

Plate T. Pedicnlaris diffusa Prain. 
i, Flower with bract ; 2, calyx with ovary and style ; 3, half of corolla show- 
ing stamiiial insertion j 4, stamens ; 5, capsule ; 6 seed : 1, 2, 3 a?id 5 magnified | ; 

4 and 6 magnifi.ed 

Plate II. Pedicnlaris fiaccida Prain. 

I, Flower with bract ; 2, calyx with ovary and style j 3, half of corolla showing 
staminal insertion ; all magnified f. 
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Some Observations of the Blecineal action of Light upon Bilver and its 

Haloid Compounds :—By Colonel J, Waterhouse, J, S. 0,, Assisfa7it 

Surveyor General of India. 

[Received April 20tli : Read May 3rd.] 

In my paper on “ Electro-chemical Beversals with Thio-carhamides,’ ' 
read at the meeting of the Society in April 1801, it was shown that 
the peculiar reversals of the photogi'aphic image produced by the 
addition of very minute quantities of a thio- carbamide, or siilpiio- 
urea, to an eikonogen developer appeared to be connected with and 
accompanied by electro-chemical action, if not actually brought about 
by it. It was remarked also that the experiments brought forward 
pointed to the conclusion that, at any rate as regax*cls the haloid salts 
of silver, th^ formation and development of the photographic image 
is to a very great extent influenced by electrical action, more so per- 
haps, than has generally been recognised, although the fact of pho- 
tographic action being accompanied by electrical phenomena has been 
known since the earliest days of photography. It was suggested that 
a further investigation into the theory of photograph based on electro- 
chemical laws, might be of value in throwing lig'ht upon much that 
is now obscure and uncertain as regards the formation and development 
of the invisible photographic image formed by the exposure to light 
of silver haloid compounds. 

Since that time I have given a good deal of attention to the 
subject and tried several experiments in various ways with the object 
of ascertaining the electrical action of light, in connection with photo- 
graphy, on plates of pure silver immersed in various fluids as well as 
on dry plates and other forms of silver haloid compounds in ordinary 
photographic use. Also on the action of electrical currents in forming 
developable compounds of silver haloids similar to those formed by 
light, and, further, on the electrolysis of ordinary photographic develo- 
pers and on the currents produced during the development of the 
photographic image. These observations are not yet sufficiently com- 
plete to found any sound deductions upon, but I hope to complete 
them later. In the meantime, I have thought that a short note on 
some observations I bave lately made on the electrical action of 
light upon plain silver plates in various solutions, might be of interest 
and form a suitable introduction to any further notes on this subject I 
may be able to bring before you. It does not pretend to be complete 
or exhaustive, and can only be considei^ed as a contribution towards a 
systematic investigation of the question. 
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A great many observations liave been made from time to time of 
the electrical indnence of liglit on metals immersed in water and various 
saline solutions, and before going further, it seems desirable to give a 
brief summary of these observations, and more particularly of those re- 
lating to silver and its salts. 

More than half a century ago, in 1839, Edmond Becquerel was the 
first to show that the electrical action accompanying the chemical 
changes brought about by the influence of light upon various substances, 
including several metals and the silver haloids, could be observed with 
the aid of a very delicate galvanometer. He found that this action was 
quite independent of any calorific radiation or heating of one electrode 
more than another, but was powerfully affected by the diflerent rays of 
the speclrum, the greatest action being produced by the violet, indigo and 
blue rays, while with the green, yellow and red rays there was little or 
no action. Becquerel’s observations are fully summai’ized in his work, 
La Lumiere^ ses causes et ses Y o\. II. To observe these eflects 

he used a covered vessel divided into two parts by a thin membrane. In 
each of the compartments he placed a plate of platinum or gold, previously 
made red-hot to remove all impurities, the plates being connected with 
the poles of a very sensitive galvanometer, and laid horizontally in the 
apparatus. Each compartment had a moveable cover. He found that 
when the two compartments contained an alkaline solution, the plate 
exposed to the solar rays took negative electricity, while the reverse 
occurred if the solution were acid. With alterable metals, such as silver 
or brass, analogous effects were obtained and the electrical effect could 
be largely increased by giving the plates a preliminary polarisation by 
plunging them in water and then placing them in connection with the 
positive pole of a battery. When two silver plates were immersed in 
water acidulated with nitric acid exposure to light of one plate only 
produced a very weak current and the exposed plate was always positive. 
If the gold or platinum plates had been thoroiigbly cleaned, had 
remained in strong nitric acid and had been made red hot, the diffex’- 
ent parts of the spectrum wei’e almost powerless to produce electinc 
cimrents. With well cleaned silvei* plates which had been heated 
several times the effects were also almost m‘Z, though not quite absent, 
and fi’oni tliis fact it seemed possible that when the plates were not in 
this state the effects produced might be due to the action of light upon 
coi'puscles of oi’ganic matter adhering to the plates which become 
oxidised by the action of light, the water supplying the oxygen. If 
this effect did not take place and thex'e was no alteration in the plates 
themselves the light must produce a disturbance of the particles, but 
the foi’mer supposition seemed most px*obable. He found that when 
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silver chloride, iodide or bromide, precipitated in a thin layer on sheets 
of platinum or gold, was exposed to light as above, the exposed plate 
was positive, and that the initial action was much stronger with the 
bromide than with the chloride; though the intensity of the currents 
observed was variable and depended on the thickness of the film of bro- 
mide, moreover the electrical action was soon exhausted. With the 
iodide the current was almost as strong as with the chloride, but did not 
remain constant so long. 

When plates of silver were employed, instead of platinum or gold, 
as a support for the haloids, the effects noted were stronger and more 
regular, but it was found that the direction of the cuxTeiit depended 
on the thickness of the films ; with thin coatings the exposed plate 
was positive, and with thick coatings negative. This was markedly 
the case with plates of silver exposed to the vapours of iodine. With 
vapour of bromine the exposed silver plate was negative, the initial 
current, even with diffused light, was veiy strong, but after remaining 
exposed to light for some minutes then protected from light and again 
exposed to its infiuence, it was found that the current was very weak. 
A film of silver chloride prepared by exposing a silver plate to the 
vapour of chlorine gave only a very weak effect, but plates coated with 
the violet snbchloride behaved very well in these trials and yielded 
for a long time results from which comparisons could be made. 

On the basis of these experiments Becquerel invented his electro- 
chemical acfcinometer which was practically a voltaic element or 
cell composed of two plates of very pure silver coated usually with 
the violet subchloride of silver and plunged into a conducting fluid 
composed of two parts of monohydi*ated sulphuric acid in 100 parts 
of water. The apparatus was so aiTauged that all light was excluded, 
except from an adjustable opening on one side by which one of the plates 
could he exposed to light while the other remained in darkness. 

When diffused daylight or sunshine acted upon one of the plates, 
more or less deviation of the needle was observed which remained constant 
so long as the light remained of the same intensity and the stirface was 
sufficiently sensitive. If the light was shut off’, the needle retnriied to zero 
or somewhat beyond it, but soon I’egained its original position. If the 
light remained of the same intensity and the plate was again exposed, the 
electrical effect was tbe same as before, always provided that the sensi- 
bility of the plate remained the same, for which purpose the sensitive 
coating should be sufficiently thick. Under favourable conditions the 
sensibility of the instrument might be preserved for a -whole clay and 
thus several consecutive observations might be made. 

The deflections of the needle could not, however, be considei^ecl as 
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proportional to tlie intensity of tiae cliemical action exerted on tlie 
substance and consequently to the active luminous intensity ; they only 
shewed whether this luminous intensity was greater or less in one cir- 
cumstance or in another. 

With this instrument Becquerel observed the effect of different 
rays of the spectrum on silver iodide and violet subchloricle, and found 
that in both cases the maximum of action was in the green about D 
f E ; but while with the chloride the action decreased on both sides 
of this point, and ceased at A. and H, with the iodide that had already 
been exposed there was a second maximum in the indigo blue about 
G f H, and thence the action decreased to P in the ultra-violet. In 
neither case was any reversed action observed in the red rays, as ob- 
served with sensitive papers, but that might be due to the fact that in 
one case the sensitive surface was in water and in the other in air. 
Becquerel has not recorded any corresponding observations with silver 
bromide. 

About 1840, Robert Hunt repeated BecquereFs experiments with 
many modifications, and the results he obtained (Phil, Mag., XYI, 1840), 
completely confiimied them. More careful trials with the spectrum on 
plates of different metals made later showed that every ray of the 
spectrum produces an electrical disturbance. The rays, however, at the 
least refrangible end, produce a clefiection of the needle in one direction, 
whilst the most refrangible rays set up a disturbance in an opposite 
direction. There are many indications of a condition analogous to 
polarity in the action o£ the prismatic rays. (Besearches on Light, -p. 
295.) Hunt also remarks that “ This action is only to be regarded 
as one of the evidences of chemical disturbance, exciting electrical 
currents; yet at the same time, it opens the question of the identity 
of the agent producing this disturbance and electricity.’^ 

In 1858, Grove (Phil, Mag., XYL, (4), p. 426.) recorded that he 
had succeeded in obtaining a deflection of the gal vaiioixieter needle by 
allowing a beam of light suddenly to impinge on a daguerreotype plate 
in a trough of water, the plate being connected with one pole of the 
galvanometer and a gridiron of silver wire in front of the plate with the 
other. In experiments with platinum plates he came to the conclu- 
sion that the action of light was always in the direction of the polarisa- 
tion current, though further experiments by Becquerel and others have 
shown that this is not the case. 

In 1863, Pacinotti found that when paii*s of plates of copper, zinc, 
iron or lead were immersed in solutions of certain salts of the same 
metals, the exposed plate was always negative, but with plates of silver 
immersed in a solution of nitrate of silver the plate exposed to sunshine 
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was positive, wliereas if exposed to tlie rays of a petroleiiin lamp, or of a 
Heated tMck iron plate it was negative, as were also tHe other metals. 
(Omew^o, XYIII, p. 868.^ 

In 1875, Hankel published a series of observations on this subject 
( Wied. Ann., I, 1877 ) in which he showed that the electrical behaviour 
o£ the metals under the influence of light depended very much on the 
condition of their surfaces ; consequently, in such observations it is 
necessary to consider separately each state of surface. His observations 
were made on copper in different states, tin, brass, zinc, platinum and 
silver. With regard to the latter, he records that when two plates of 
fairly pure silver were immersed in filtered tap water, the plate ex- 
posed to the light of white clouds was negative. When the plates 
had been left a day in the w^ater the rays of the setting sun still gave 
a pretty strong negative impulsion. Platinum plates coated with silver 
were slightly positive with white or blue light, while red light pro- 
duced no eflect. Silver plates coated with platinum, (old platinised 
silver battery plates) which were slightly negative when coupled in 
circuit with plain platinum, were found to be very sensitive to light, 
and the exposed plate was positive. With coloured glasses the action 
was strongest under blue glass, but was also quite strong under yellow 
and red glasses ; gaslight also produced a pretty strong deviations 
of the galvanometer needle, and it was found that the action under 
dark red and blue glasses was stronger than under a light green 
which was much more transparent. 

In 1878, Professor Dewar published a preliminary note on “Experi- 
ments in electric photometry,’’ (Proc. Boy, Soc.yXXYlI, 1878, p. 364) 
in which he dealt principally with the construction of the best form of 
cell for the general investigation of the electrical actions induced by 
lighten fluid substances. He found that the list of substances that 
may be proved to undergo chemical decomposition by light, was very 
extensive, some of the most active being the ferx*o- and ferri-cyanides of 
potassium and the nitroprusside of sodium, tartrate of uranium and a 
mixture of selenious and sulphui’ous acids in presence of hydrochloric 
acid. The complete paper does not appear to have been published. 

In 1876, M. Egoroff published a note (Gomptes Eendtis, Acad. Franc,, 
LXXXII, 1876) on a differential electro-actinometer for the purpose 
of determining the absorption of the ultra-violet rays by different 
media. The instrument consisted of two of Becquerel’s electro-acti- 
nometers placed one above the other and arranged so that the current 
of one might be neutralised by the other. In some preliminary observ- 
ations with iodised silver plates he found that the intensity of the 
current was proportional to the width of the opening through which 
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light was admitted. It was also inyersely proportional to tlie square 
of the distance of the source of light from the apparatus. An oil lamp 
was used. The instrument appeared to show an exact proportionality 
between the intensity of the light and that of the current, and its 
great sensitiveness and precision would enable it to be used as a very 
delicate photometer. In these experiments he found that the electro- 
motive force exerted by the November sun upon iodised silver plates 
through an opening 30 mm. wide was of a Daniell cell; with a 
petroleum lamp, at 8 inches distance, it was only 0‘004 Daniell. 

Dr. J. Moser afterwards, in 1887, in working on Egoroff’s plan 
found that the photo-electric current might be greatly increased by 
treating the chlorised, iodised or bromised silver plates wdth solutions 
of erythrosin, ben zo-piirpurin and other djes, and in sunlight he 
observed currents of a strength equal to half a volt (Eder’s Jahrhncli 
der FIwtograpMe, Sfc., 1888, p. 297.) 

At the meeting of the British Association, in 1880, Professor G-. M. 
Minchin gave an account of his experiments on the generation of 
electric currents by the action of light on silver plates which were 
coated with emulsions of bromide, chloride, iodide and other salts of 
silver in gelatine and collodion, as well as with eosine, fluorescine and 
various aniline dyes, the object of these experiments being the solution 
of the problem of producing a photographic image of an object at a 
distance. A detailed account of these and other interesting experiments 
on light-cells was read before the Physical Society, and published in 
the P7w7o5op7wraZ for 'March 1891. 

He found that when two pieces of clean silver foil attached to 
glass plates were coated with an emulsion of chloride of silver in 
collodion and immersed in distilled water containing a few grains of 
common salt, the plates being connected with the terminals of a 
Thomson’s galvanometer and one of them screened from the light, 
that on exposing the unscreened plate there was an electric current 
produced, and the exposed plate was negative to the unexposed. The 
same eEecfc was observed with plates coated with emulsions of silver 
bromide in water containing a little potassium bromide. When tlie 
plates were coated with iodide of silver in collodion by the wet silver- 
bath method, the liquid being water containing a little potassium 
iodide, there was a reversal of the natnre of the exposed plate, it being 
positive to the unexposed. With coloured glasses in front of the 
exposed plates it was found that the redrays produced comparatively 
feeble currents, while those produced in the blue and violet rays were 
very great, but the directions of the current w-ere the same for all rays. 
This agrees with BecquerePs observations. With plates coated with 
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an emnlsion of silver sulpliide in potassic snlpliate. the exposed plate 
was positive, tlie direction of tlie currents being tlie same for all rays^ 
tlie strength of tbe current being least for the rays passing tbrougii 
the green glass. 

With plates coated with an emulsion of silver nitrate in gelatine 
in a weak solution of barium nitrate, the exposed plate was 
The effect of the x^ed rays was very small, and of the blue rays very 
great. 

One of the most important points in Professor Minchiii’s observa* 
tions is his discovery of the formation of an invisible developable 
deposit on silver plates coated with an emulsion of silver bromide, by 
the action of the electrica! cniment from a single bichromate cell passing 
through the plates when immersed in water containing a little potassium 
bromide. He found (I) that the plate connected with the carbon pole, 
the catliode, was without the employment of any developer visibly black- 
ened in its immersed pai’t, (2) that no visible change took place on the 
other plate attached to the zinc, but when the plate was developed 
with an ordinary pyrogallic acid developer its immei*sed portion was 
also blackened. These effects were entirely due to the passage of the 
cuiTent and were strictly confined to those portions of the sensitive 
plate through which the curi’ent passed. 

The special beainng of these observations upon the formation and 
composition of the invisible or visible developable photographic image 
formed by the action of light, does not appear to have been generally 
recognised. I began last year a series of observations on this subject 
which quite confirmed Professor Minchin’s : unfortunately they were 
interrupted before completion, hut I hope to resume them in due course, 
after the completion of the pi^esent series, and bring them before the 
Society on a future occasion. 

Professor Minchin also found that by coating silver plates with 
eosine and gelatine, comparatively strong currents were obtained and 
the plates were very sensitive to variations in the light. The current 
generated by daylight in one of these eosine cells was sufficiently 
strong to produce the photogi’aphic action on a silver bromide plate 
without any preliminary exposure of the bromide plate to gaslight. 
He also describes a curious case of inversion of the current occurring 
in the eosine and other cells, which I have also noticed, the initial 
current being such as to make the exposed plate positive to the other. 
This current, howevei*, was of very short dui’ation and was succeeded 
by a steady and much stronger normal current in the opposite direction, 
the exposed plate being negative to the unexposed. On suddenly 
shutting off the light fi'*om the plate the instantaneous effect was to 
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increase tlie existing ctirreiit, tlie effect being merely impnlsive, after 
■wlncli the current generally disappeared. This cell having been kept 
in the dark for a fortnight, it was found that while the inverse curreiits 
were produced as before, the initial current on exposure was enor- 
mously increased in magnitude and duration. It then disappeared 
gradually and was succeeded by a current in the reverse direction. 
Wlioii one of these plates was removed from the cell and immersed in 
water in presence of a clean silver plate, it was at once on exposure to 
light like a silver plate coated in the ordinary way with an 

emulsion of eosine. In preparing these eosine-gelatine films, it -was found 
to be an advantage to immerse them for a few minutes in a strong 
solution of alum in order to prevent the dye from washing out of the 
film too readily. 

With silver palates coated with napthalene red and gelatine the 
effects -were not so strong as with eosine ; the exposed plate positive 
and with strong red rays there appeared to be a reversal of the sign 
of the B. M. F. 

Plates coated with iodine green and exposed to sunshine gave 
currents wdth an E. M. F. amounting to about volt. 

M. F. Griveaux, experimenting on silver plates coated with a film 
of silver iodide, plunged into solutions of iodine of different strengths, 
circulating through the cell, found that the maximum value of the 
E. M. F. developed by light acting on one of the jelates decreased 
as the strength of the iodine solution mcreased, till a certain point 
was reached at and above wdiich the E. M. F. X7as nil. Also that this 
point was regulated by the distance of the plates from the source of 
light ; the nearer the plates the higher the concentration point of the 
solution and vice versa. The same effects were observed with silver 
chloride and bromide. (Comptes Rendus Acad. Franc.^ CYII, 1888, 
p. 887.) 

I have entered somewhat fully into these previous experiments 
because very little appears to be generally known about the subject 
and it seemed desirable to bring together the scattex’ed observations. 

In carrying out my experiments I have used two kinds of cells, 
one horizontal and one vertical, more usually the latter. It consists 
of a glass cell in wdiich the plates can be coupled face to face or back 
to back, one being screened from light by the other and by one or two 
interposed screens of ruby or yellow glass, the cell being covered all 
round except at an opening on one side. This glass cell is enclosed in 
a wmoden box wdth a shutter on one side sliding in front of an open- 
ing about 1*5'' X *5", coiTesponding to the one in the glass cell. In 
front of this shutter there are grooves in which coloured glasses can 
J. n. 3. 
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be placed in front of the opening. The tipper part of the wooden 
case is open, but can be closed by a lid, through which, if necessary, 
a funnel may be passed to admit of solutions being poured into the 
cell without letting in light. The silver plates used with this cell are 
4 inches long, and IJ inches wide, other plates, such as photographic 
sensitive dry plates or celluloid films, being about the same size or 
smaller. 

The other cell is a modification of the form used by Becquei^el 
in his earlier experiments, and consists of a wooden trough divided 
into two compartments by a double wooden screen which allows the 
free circulation of the electrolytic fiuid, while completely shutting oif 
light from the unexposed compartment. This trough is covered with 
a lid, having two large openings fitted with hinged shutters, to the 
underside of which mirrors are attached for the purpose of re- 
flecting light at will on to one or other of the sensitive surfaces in 
the compartments below. By this arrangement the whole of the 
sensitive plate can be exposed to light, instead of only part of it, as 
in the vertical cell, and at the same time the perfect protection of the 
unexposed plate from strong light is better secured than it is in the 
vertical cell. This horizontal trough is constructed to take two plates 

X or smaller. 

In most cases, even under favourable conditions, the light-currents 
observed, are exceedingly weak, and therefore a very sensitive form 
of galvanometer is necessary. The one I have used is the latest modi- 
fication of the Eosenthal micro-galvanometer made by Edelmann, in 
Munich. It is said to be the most sensitive form of galvanometer 
made, enabling currents of about a billionth of an ampere to be read 
with a resistance in the coils of only 1,000 ohms. It is fitted with a 
telescope by which direct readings are made off the mirror from a 
millimetre scale j)l3^ced at one metre from it. In this position and 
without the directing magnet, using the xoVo shunt, with a total external 
resistance of about 60,000 ohms in circuit, the deflectiou caused by one 
gravity-Baniell cell is one millimetre division of the scale. By using 
the directing magnet the normal sensitiveness of the instrument can 
be very greatly increased, though in most of the experiments it has 
been found sufficiently sensitive without the magnet, and wffien used, 
the increase of sensitiveness has been limited to about five times the 
normal. The instrument can be set up in any position, is simple in con- 
struction and I find it very sensitive, convenient in use and easy to ob- 
serve with fair precision, considering the difficulty there is in obtaining 
freedom from shake and tremor in a city like Calcutta built on a bad 
foundation of mud. In reading the scale which is 50 centimetz’es long, 
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sub-divided into niillimetresv I have usually fixed the zero point at 30, so 
that the readings above or below it may as far as possible show 
dilferent signs of E. M. F., and the direction of the currents has been 
so arranged that a change in the position of the index to the apparent 
left from 30 to 0 shall indicate that the exposed plate is negative to 
the unexposed, as copper to zinc, while a change to the apparent right, 
30 to 50, shows that it is posUivey or as zinc to copper. 

The coloured glasses used have been of the kinds ordinarily met 
with in the bazar. A deep ruby, a brownish yellow, a medium green, 
and a dark blue, and conditions being favourable it has generally been 
possible to observe some ti'ace of a current even with the deep ruby in 
strong sunshine. 

When observations were made with the spectroscope, whether with 
a Rowland’s diffraction grating or prisms, it was found that the 
amount of light admitted through the slit for ordinary work, was quite 
inadequate, even when the slit was open at its widest ; and it was 
therefore necessary, in most cases, to use a much wider slit, or to 
dispense with its use altogether; also to use the directing magnet on 
the galvanometer to increase the sensitiveness. 

In all cases sunshine has been reflected on to the sensitive plates 
by means of a heliostat, as it was not convenient to use the direct rays 
of the sun* With the flat cell there were thus two reflections, but 
any loss of light was amply made up by the increased smfface exposed. 

As is usual in such experiments, there were almost invariably 
more or less strong local or polarisation currents generated between the 
plates themselves, especially when they were freshly immersed in the 
solutions, and it was generally found desirable to leave the cell from 12 
to 24' hours before use, so as to give time for these currents to subside. 
Sometimes, however, from half an hour to an hour, or even in some cases 
a few minutes is sufficient. It was found, too, that even if there was 
no polai’isation current at the commencement of an experiment, the 
action of light occasionally gave rise to fairly strong currents quite 
independent of, and sometimes opposed to, the currents produced by 
exposure to sunshine, while at otliers they were in the same direction. 
Thus it was sometimes difficult to ascertain how far the cuiments 
observed were due to light or to polarisation. The only test was the 
retrograde movement of the needle after shutting off the light. 

Another difficulty in making these observations may be noted, and 
that is, the apparent reversals of current which are due in many cases 
to decrease in the strength of the light, though the decrease may be 
almost imperceptible. For the same reason, if coloured glasses be 
applied without first completely shutting off the light after the plates 


20 


Wateiiiouse — action of Light tifon Silver . [Ho. 1, 

liaye been exposed to sunslaiiic, tliere is an apparent reversal due to tbe 
loss of power ill tlie light, and not to change of direction of the B. M. B. 
As a rule tny observations with coloured glasses or the spectrum have 
agreed with Becqner el’s and Minchin’s that no reversal of sign is prodnced 
by any of the coloured rays. At the same time, I have found that in 
some cases the bine I’ays appear to have a reversing tendency, as might 
be anticipated from their very strong reversing action on certain forms 
of sensitive photographic plates containing iodide or bromo-iodicle of 
silver. This point, however, requires much more complete investigation 
with the aid of the spectroscope, and will be further considered when 
dealing with the silver haloids. Dmung the time I have been engaged 
with these observations, the weather has been unusually changeable and 
cloudy for the time of year, and hence it has been difficult to compare 
the results of observations on different days. For this reason it has 
been impossible to give more than general indications of thq^ amount 
of deflection caused by the action of light in the cases recox'ded : exact 
observations would have to be made with a standard light. 

It seemed desirable to commence the observations with experiments 
on plain silver plates in different fluids. The plates used were not 
quite pxire, having been reduced from various silver residues, and were 
about ’974 touch. They were four inches long and one and a quarter 
inch wide, and were usually cleaned with fine emery powder, or with 
emery cloth immediately before and after use. It is, however, better to 
make sure of the purity and cleanliness of the surface of the plates 
for each operation by heating them red-hot and then immersing them 
in dilute sulphuric acid. As facilities for doing this with thick plates 
were not readily available, it has been omitted in all the following 
observations. As a rule, the plates were immersed in the solutions to 
a depth of from 2 to 2| inches, care being taken to avoid moistening the 
upper imimmersed parts by capillary action or otherwise, and so exposing 
them to irregular currents from this cause. The plates were about 
half an inch apart, being kept separated by two wooden blocks wdth a 
dark ruby glass plate betrreen them. 

I. SiLVEU Plates in Water. 

Distilled Water. 

Distilled water being almost a nonconductor, the currents observed 
were naturally exceedingly weak and could only be clearly seen w'iih 
strong sunshine. The deflection observed without the magnet varied 
from *5 to 3 divisions of the scale, and in nearly all cases the cxpo>scd 
plate wus positive to the unexposed, and formed the anode or dissolving 
plate of the couple. In some cases the exposed plate became more 
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sensitive after the first exposure, but after a few exposures lost all 
sensitiveness. The current being so small, it was not thought necessary 
to experiment with . coloured glass or the spectrum. With the direct- 
ing magnet placed as before described the deflection was increased to 
about 6-5 divisions. 

Tap Water, 

The tap water used was the filtered Hooghly water, supplied in the 
town mains. It is fairly pure and free from lime salts, but chlorides 
are present in moderately large proportion, the amount of chlorine 
varying from *5 to 1*4 parts per 100,000, and at the time of the 
experiments it would be about 1 to 1*2 parts per 100,000. The total 
hardness varies from 3*15 to 11*5 parts and would be about 9 parts per 
100,000 at the time of the experiments. In most of the cases observed 
the exposed plate -^vas distinctly positive to the unexposed, as with 
distilleS -water ; but in some cases it was negative, and in one or two 
instances the action was irregulax*. The plates were rather more sen- 
sitive than they were in distilled water, the normal deflections without 
the directing magnet varying from 1 to 7 divisions of the scale, but 
usually they were between 2 and 4. 

In one case in which the plates had been in the cell for about 38 
hours, and there was only a very slight cell-current, exposure to sun- 
shine gave a deflection of -f 4*5 divisions without the magnet, but with 
it the deflection in bright sunshine rose to -f 20 divisions, and even in 
diffused light was + ^ divisions. Exposing under ruby glass gave a 
deflection of + *5 ; 3 ’ellow glass + *7 ; green glass + 1 ; blue glass -f '5 in 
diffused light, and -t 7*5 in sunshine. Trials were also made with the 
grating spectroscope without the directing magnet, but the results were 
not conclusive and the unsettled weather has, so far, prevented their 
being repeated with the galvanometer in its most sensitive state. The 
plates were found vei^ sensitive to changes in the strength of the light, 
but after repeated exposure to sunshine they secerned to lose sensi- 
tiveness. By the action of the water a greyish deposit of chloride 
was formed and in some cases a darkened image of the exposed part 
of the plate could be seen. It may be noted that my experience does 
not agree generally with that of Hankel, who found that, of two silver 
plates immersed in water the plate exposed to white clouds, or to the 
setting sun, was negative. I find, however, that on one occasion when 
fresh plates ’were exposed to daylight, the exposed plate was negative, 
fche deflection being about — 1*5 divisions of the scale. On again exposing 
the same plates to sunshine the exposed plate was positive, and remained 
so afterwards on further exposure. On two other occasions of expo- 
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sure to daylight, the exposed plate was also negative. When exposed 
to sunshine the plates were almost invariably positive. I have noticed 
this di:lSerence with plates in other solutions. 

11. Silver plates . in dilute Agids. 

As we have seen above, Becquerel found that with plates of gold 
or platinum, immersed in acid solutions, the plate exposed to the light 
was always positive. The same rule seems to apply to silver plates 
in most cases, but not in all. 

Dilute Sulphuric AcM* 

The action of dilute sulphuric acid upon silver plates under the 
influence of light seems to be rather irregulax", hut I find on looking 
through all the experiments made, that in nearly all cases the first 
exposed plate of each pair had a negative tendency when first exposed, 
though it might become positive by subsequent exposures and -in the 
same way the second plate of the pair, which was screened during the 
first exposure, might also be positive on first exposure. The general 
tendency was undoubtedly positive. The irregularities may be partly 
due to the plates not being quite pure. 

With silver plates immersed in distilled water acidified with about 
a di’op of acid in some 60 cc. of water, the exposed plate was generally 
positive when exposed to bright sunlight, the deflection without the 
directing magnet varying from 1 to 4 *5 divisions of the scale, some- 
times increasing after repeated exposures. In one experiment, however, 
the exposed plate was distinctly and uniformly negative, even after 
the position of the plates had been reversed, but subsequent exposure 
of the reversed plate made it positive. In another it was negative on 
first exposure and then positive. 

With a pair of plates in tap water, acidified in the same way, the 
plate exposed to sunshine was first negative with a deflection of — 3 
divisions on the scale, which iucreased to — 6 divisions by subsequent 
exposures. Exposure under coloured glasses also gave a negative de- 
flection, amounting with red glass to— 1, with yellow and green glasses 
to — 2; with blue glass to — 5, and exposed to sunshine again — 6, as 
before. The same plates being again exposed to sunshine later on 
were also negative at first, but became positive and much more sensi- 
tive. Under coloured glasses the deflections wex'e also positive and very 
much larger than on the first exposure of tiio plate. After revex'sal, 
so that the former unexposed plate became the exposed plate, the 
deflection was again negative, amounting to — 7 divisions, and increasing 
with the exposure. These plates were very sensitive to changes in 
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light., and there was a peiceptible deposit of chloride (?) on their 
immei’sed surfaces. 

With plates immersed in a 1 per cent, solution of sulphuric acid in 
distilled water, it was found that if the plates were exposed to sunshine 
a very short time after being immersed in the dilute acid, they ^YQre 
at first negative and fairly sensitive to light but afterwards became 
positive ; whereas in a case when the plates were left standing for 24* 
hours to reduce the polarisation, they were positive, and much less Sen- 
sitive than the plates which were negative. After a short time they 
seemed to lose all sensitiveness. 

In tap water containing the same proportion of acid, the exposed 
plates were generally positive on opening the shutter; but the current 
quickly decreased, and with some plates after several exposures they 
gave a negative deflection. 

With plates immersed in distilled water containing two per cent, 
of acid tlie deflections were usually positive and the plates seemed to 
become less sensitive by repeated exposure and by keeping. 

With plates immersed in dilute acid at 5 per cent., which had been 
allowed to stand for 24 hours, and showed a very small cell-current, 
tbe first plate of the pair was distinctly negative ■when exposed, 
the deflection being -“4, decreasing with exposure to —2, but the second 
plate when exposed after reversal of the plates in the cell was positive 
with a deflection of +6. Two other pairs of plates in freshly-mixed acid 
were positive on first and subsequent exposures. The addition of acid 
lowered the sensitiveness of the plates considerably. 

All the plates showed a slight gi*ey deposit or stain on the im- 
mersed endso but no trace of an image. 

Dilute Nitric Acid. 

With nitric acid the exposed plates are nearly always positive and 
the action is far more nniform than with sulphuric acid, especially 
when an appreciable quantity of acid, as one per cent, and over, is 
used. Becquerel also found the exposed silver plate positive in dilute 
nitric acid. 

With distilled water acidified with about 1 drop of acid in 70 cc., 
the exposed plate was positive on first exposure, but afterwards 
became negative. The plates were not very sensitive, the deflections 
without the dix’ecting magnet varying fi’om 1 to 3 divisions of the scale. 

With 1 per cent, of nitric acid, sp. g. 1*250, in distilled -water, after 
14 hours standing, the exposed plate was uniformly positive, and more 
sensitive than with the acidulated water, the deflections in sunshine 
being from 3*5 to 5*5 divisions, without the directing magnet. There 
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was a sliglit grejish deposit on tlie plates, bat no image on tlie exposed 
part. 

With three per cent, of the same acid in distilled water, after 22 
hoars standingj the first plate exposed in weak sunshine first showed 
a negative deflection of 2 divisions, and after that was positive, the 
deflection of repeated exposures being steadily about + o divisions, 
without the magnet. With the directing magnet, the deflection was 
about + 20 divisions with the 100 ohm, or shunt. 

After the experiment the solution 'was found to contain silver. 

Eilute Phosphoric AcicL 

With dilute phosphoric acid the deflections w^ere almost always 
positive. Plates freshly immei^sed in a mixture containing I per cent, 
of the acid, sp.g.1'750, in distilled water and exposed to sunshine, gave 
an initial deflection, without the magnet, of *f 23 divisions, but this 
quickly decreased with further exposure. After shutting off the light 
the cell-current was found to have increased, and on again opening to 
sunshine the deflection seemed slightly negative, but the action generally 
was irregular. Subsequent exposures '^vith the same cells or after the 
plates had been reversed sho'v\^ed positive deflection and the plates were 
less sensitive than at first. 

With the same acid at 5 per cent, the deflections were uniformly 
positive. With plates exposed to sunshine after 16 hours, the deflection 
without the magnet was 4* 8 divisions, but, as in the former case, it was 
less on subsequent exposure. The same decrease of sensitiveness after 
exposure vyas noticed with the plates after reversal in the cell. 

Dihite PLydrocliloric Acid, 

With 1 per cent, of hydrochloric acid, sp. g, 1*150, in distilled water, 
the exposed plates have shewn themselves uniformly positive, and 
O'wing to the formation of a deposit of chloride they are much more 
sensitive to light, than are plates immersed in acids wliicb do not foimi 
a sensitive compound with the silver. The deflections with siinsln'nc, 
without the directing magnet, were from -f 6 or 4 7, when tbe plates were 
first exposed, to 4 36^ when they had been kept for some hours longer 
and then exposed. The plates were covered wdth a greyish deposit of 
chloride on the immersed parts, and there was a distinct darkened 
image on the part of the plate exposed to light. Coloured glasses 
all gave positive deflections, the red being the smallest, and then i he 
green. 

With 3 per cent, acid, after 22 hours resting, the plates exposed to 
sunshine were positive. The increase of acid seemed to reduce tho sen- 
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sitiveness very miicL, the highest deflection in sunshine, without the 
directing magnet, being + 16, \yhile after the plates had stood for 37 
hours it w^as only + 11. 

There w^as a dark grey deposit of chloride on the immersed parts of 
the plates, which took a violet or purple colour on exposure to light, 
and gave off an odour of chlorine. 

Dilute Hydrohromic Acid* 

With dilute hydrobromic acid containing 10 cc. of the ordinary 
pharmaceutical dilute acid, of 10 per cent., to 100 cc. distilled water, the 
plate exposed to sunshine or diffused daylight was uniformly negative 
and extremely sensitive to light, the first deflection in bright sunshine 
being about — 187 divisions, without the directing magnet^ decreasing 
to a steady reading of about 140 divisions. Even coloured glasses 
gave fairly largo deflections ; red, — 13 ; yellow, — 54 ; green, — 64 ; 
blue, — 103. 

With dilute acid of double the above strength, the exposed plate 
was also unifoimily negative, but the plates did not seem so sensitive, 
the deflection in sunshine, without the magnet, being only — 82 ; but 
the readings depend very much on the strength of the light, and this 
was variable at the time of observing. 

In both these cases the plates were coated with a gi’ey-greenish- 
yellow deposit of bromide, which turned dark on exposure, and formed 
a visible image of the exposed part of the plate. 

Dilute Hydriodic Acid. 

As pure hydriodic acid is somewhat troublesome to x^^’^pare, I 
roughly made up a solution of it by precix>itating one gramme of barium 
iodide, dissolved in water, with sulphuric acid and adding water to make 
uj) 100 c.c. There was, however, a considerable quantity of free iodine 
present, the solution being of a light sherry colour. 

The cell containing two clean silver plates immersed in this solu- 
tion w^as left standing for 15 hours. The jdate exposed to sunshine 
was then found strongly negative, the deflection, without the directing 
magnet, being — 110 divisions of the scale, afterwards going up to 
— 130 divisions. The plate was, very insensitive to weak daylight, 
the reading being only 12 divisions when the sun was hidden behind, 
clouds. With coloured glasses fairly large deflections were obtained, 
always in the same negative direction ; red glass giving — 15 with 
daylight, and — 16 w-ith sunlight ; yellow — 16*5 with daylight, and 
20 with snn ; green — 14 with daylight, and — 10 with sun ; blue 
”^16 with daylight, and — SO with sun. By keeping, the plates 
J, II. 4 
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became less sensitive. They were covered with a strong loose deposit 
of iodide, under which the silver surface was darkened. A faint 
image of the exposed part was visible. 

Dilute Glacial Acetic Acid. 

With plates freshly immei’sed in dilute glacial acetic acid of 1 per 
cent., the plate exposed to sunshine was positive, the deflection being 
about + 65 divisions, without the magnet ; a second exposure gave a 
deflection of + 8*3 divisions. By keeping for 24 hours the plates were 
less sensitive, but remained positive. 

Plates immersed in dilute acid of 5 per cent, and kept 24 liours 
before exposure were less sensitive than the above, the deflection with 
sunshine being only + 3 divisions without the magnet, and they iDccame 
less sensitive by further exposure, but were alw^ays positive. 

Dilute Formic Acid. 

The only other organic acid I have yet tried is formic acid, one per 
cent, ill distilled water. After the cell had been standing 24! hours, ex- 
posure to sunshine gave a deflection amounting to about 8 divivsions, the 
exposed plate being positive. The same plates after another 24 hours 
standing were found to have become very insensitive, the deflection 
being only one or two divisions of the scale, the exposed plate still being 
positive. 

3IL SiLVEE PLATES IN AlKALINE SOLUTIONS. 

Becquerel found that when platinum or gold plates were immersed 
in alkaline solutions, the plate exposed to light was negative. So far 
as my experience goes, this rule does not hold good with silver, the 
sign of the exposed plate being almost always positive. I have not 
tried these solutions very thoroughly, hut the results obtained with 
potash and other salts used seem conclusive. 

Solution of Fotassium Hydroxide. 

With a solution of one per cent, of caustic potash in distilled wuter, 
the cell having been standing 22 hours, the cell current was nil. 

Exposure to bright sunshine gave a deflection of about 9 '5 divisions 
without the magnet, the exposed plate being positive, lYitli the 
magnet the deflection was about + 45 divisions in sunshine, and + 9 
divisions in daylight. With sunshino under blue glass the deflection, 
with the magnet, was + 31; under green + 9; yellow + 8; red + 
4' 5. There was no deposit on the plates and no image of the exposed 
parts. 
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Solution of Fotassium Carbonate, 

Witll a, solution of one per cent, of anlijdrous potassium carbonate, 
tlie cell liaving' been standing for about 14 or 15 hours, the cell-current 
was very siiiall, and the plate exposed to light, either daylight or sun- 
shine, was found to be positiFe, the deflection in the former case being 
-f- 22, and in the latter -h 63"5, without the magnet. 

With tap water made alkaline with a few drops of ten per cent, 
solution of the carbonate in about 60 c. c. of water, the exposed plates 
were also positive and very sensitive on first exposure, but the current 
decreased with further action of light, and in subsequent exposures 
the plates were less sensitive to light. They also lost sensitiveness by 
being kept in the cell. 

Solutions of Sotlhim Garhonate. 

With silver plates exposed shortly after immersion in 1 per cent, 
solution of anhydrous sodium carbonate in distilled water, the plate 
exposed to sunshine was positive, the deflection being about -f- 5 divisions 
without the magnet. In subsequent exposures^ the plates were loss 
sensitive, but icinained positive. 

With a stronger solution, at 5 per cent., the results were similar, but 
the plates seemed somewhat more sensitive. 

Solutio7i of Lithium Carbonate. 

With plates exposed shortly after immersion in a 1 jDer cent, solution 
of lithium carbonate in distilled water, the plate exposed to sunshine 
was positive, the deflection being about -f 6 divisions without the 
magnet. The plates lost sensitiveness after the first exposure as well 
as by keeping for 34 hours, but remained positive. 

Eilute Solution of Ammonia, 

With a solution of 4 c. c. of strong liquid ammonia in 100 c. c. dis- 
tilled water, the cell having been left standing some 14 or 15 Lours, 
the plates were found to bo exceedingly insensitive to light ; even with 
the magnet the deflections in sunshine were only about 2 divisions, the 
exposed plates being positive. 

Another pair of plates immm’sed in a freshly-mixed solution, 
containing 2 c. c. of liquid ammonia in 100 c. c. of water, and exposed soon 
after immersion, were also found insensitive, but not so much so as 
the last ; the deflection on first exposure in sunshine being about 3 
divisions, without the magnet. The current, however, decreased on 
further exposure, and the same effect was observed in subsequent 
exposures. After a short time no current was perceptible. 

The immersed parts of the plates showed no deposit. 
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Totassmm Cyanide. 

Witli a solution of potassium cyanide in distilled water, aBout 1 
per cent., tliere was a strong negative polarisation current in tlie cell 
when first prepared, wKicli took several hours to subside. When 
ly immersed the exposed plate was negative, but not very sensitiTe, 
the defiection without the magnet being only - 4 divisions for sunlight. 
By keeping the cell 24 hours the polarisation current subsided entirely, 
and the plate exposed to sunshine was again negative with a defiection 
of — 3*5 divisions. A slight movement of the cell, however, seemed to 
cause a reversal of the current with a defiection of + 6*5 divisions 
which further continued for another 6*5 divisions after the light had 
been shut ofi. The same effect was observed on subsequent exposures, 
first the plate was negative then positive, while the polarisation cuiTent 
increased in tbe same direction. After a time the plate seemed to 
become quite insensitive to light. 

With the same plates reversed there was again a very large initial 
negative polarisation current. On first exposure of a plate to sunshine 
the deflection was — 14*4 divisions, without the magnet. On shutting 
off the light, the negative polarisation current was found to have very 
largely increased. On second exposure the plate was first negative and 
then positive. On shutting ofi the light the current continued 4-2-5 
divisions in the same direction and then turned back in its original 
direction. The plates were coated with a dark grey deposit, thicker at 
the upper pax't of the plates than at the lower. About the immersion 
line there was a yellowish-white deposit, and the plates wmre deeply 
corroded, but no sign of an image of the exposed part was visible. 

From the above experiments it would appear that as a general 
rule sunlight has an oxidising or dissolving effect on silver, whether iu 
acid or alkaline solutions, the exposed plates being nearly always posi- 
tive and consequently forming the anode of the voltaic couple. With 
solutions decomposed by silver and forming sensitive compounds the 
action is variable. 

lY. Plahs" Silver plates dry. 

When a comparatively largo silver plate about 5 x 4 inches, not 
immersed in any solution, but with its ends connected by sihxn* hands to 
the terminals of the galvanometer, the directing magnet being s|)eeial]y 
placed so as to increase the normal sensitiveness about 13 times, was 
exposed to light so that the upper half remained unexposed, it was 
found possible to detect a slight current between the exposed and un- 
exposed halves of the plate j the exposed half being positive to the 
unexposed. With an uncleaned plate that had lain in a drawer for 
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some montlis, tlie deflection in snnsliine was fairly large, amoxnating to 
about 10 divisions, or rather more than the deflection caused by the con- 
tact of dry zinc and copper. When, however, the same plate had been 
eai*efully cleaned with a solution of cyanide of potassium folio wed by the 
usual rubbing with emery cloth, the deflection was found to be still posi- 
tive, but much smaller, being only about 1-5 divisions on first exposure, 
and by repeated exposure it was reduced to about *25 division. 

With subseqixent exposures the deflection was generally in the 
same direction, but once, after fresh cleaning, it was negative. With 
a plate of pure silver deposited on glass, freshly polished, the first 
exposure gave after a short interval, a fairly strong negative deflection, 
but with subsequent exposures at intervals the deflections have been 
sometimes negative and sometimes positive, but always very small, so 
that the observations are somewhat uncertain. Plates of almost perfect- 
ly pure sihmr, 999*5 touch, obtained through the kindness of the Mint 
Master, Lt. Col. Baird, R. E., P. R. S., gave also rather indefinite results, 
owing to the smallness of the cuiTonts, and though the deflections were 
generally positive on first exposure of the plates, they were sometimes 
negative, or became so by prolonged exposure. The general tendency, 
however, appeared for the plates to be positive under the influence of 
light, and, if this is tho case it wnuld seem to point to some slight 
oxidising action on the surface. At the same time, the results obtained 
with pzirc silver and the fact that in so many cases the deflections have 
been first positive and then negative, appear to favour the conclusion 
that such plates are really negative. It was clearly ascertained that the 
cni’rents produced were not dne to the action of heat, because with the 
plate first observed and with the purest silver plates, the action of heat 
applied at the exposed end of the plate was to give a positive deflection, 
but 'with the less pure silver plates used in the cells and others largely 
alloyed with copper, the heated end of the plate w^as always negative 
to the cool end. The deflection invariably increased with the continuance 
of the heating, and was alwmys in the same direction on repetition of it. 

The light currents, on the other hand, showed a decrease of deflec- 
tion from repeated exposures and sometimes a change of sign in a 
direction contrary to the heat currents shown by the same plates. Tho 
observation is ratlicr a difliciilt one and requires further repetition under 
more favourable conditions of light, in order to obtain definite results, 

I have also tried the effect of solutions of alkaline haloid salts 
upon silver plates, but as this paper is already beyond the usual 
limits, it may be well to defer the accouut of those and other 
expoi-inients on photographic plates containing the haloid salts of silver 
to a future paper. 
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Noviciso Indicne VL review of the genus Colqulioimia. 13 y D. Peain. 

[Bead May 3rd.] 

Writing in 1885 (PZom of British India, iv, 674) Sir Joscpli 
Hooker iiad to say of tliis genus I am quite unable to distingiiisli 
tbe first tliree species/^ or to reconcile their >spcGiriicns, descriptions 
and published drawings with one another.’’ And in lb90j when enga- 
ged in arranging the Calcutta Herbarium material of the natural 
order Labiatjs to which the genus belongs, f the writer, after consider- 
able study came to the same conclusion. Since then, however, tlie open- 
ing up of the hill-country to the cast o£ the Irrawuiday has cna].)led 
the Calcutta Herbarium to send native collectors into hitherto unknown 
portions of the Shan Hills. One result has been the commiinication 
of suites of specimens that have helped to clear up some of tlic doubtful 
points. Briefiy stated, the result of a renewed study has been tluit there 
seems to be no necessity for recognising more than two species in tlie 
genus ; both these species are, however, very variable, and include be- 
tween them seven more or less distinguishable and deli liable forms. 
The present paper consists of a short bibliographical review of these 
with diagnoses of all of them, and with an account of their distribution 
appended. 

The genus CoLQUHOUNrA was founded by Wallich in 1822, J on 
specimens collected by himself in- Nopal, in honour of his friend Sir 
Robert Colquhoun, Bart., of the H. O.’s service. His diagnosis, 
and voluminous description of Golgnhounia cocemea, the species then 
proposed, lie republished, practically unaltered, two years later, § giving 
at the same time a coloured plate which represents however, not the 
typical plant originally described, but a variety with smaller ihnvers. 
In a note at the end of this second description, Wallich distinguislies 
by name and by a general diagnosis a second species, 0. vestUa. This, 
he says, comes from* various localities in Nepal, at a higher elevation 
than the stations for G, coccinea, and occurs also in Kamaon. He says 
that 0. vestita flowers in the height of the rains, G, cooclnea at tlie end 
of the rains and in the cold weather ; the main distinction given, liow- 
ever, is one of tomentum ; this is described as being in 0. cocednea scaly- 
stellate, rusty, dense and friable, in G, vestita soft, widte, thick and 
separable.il The fiower-spikes and flowers are admitted to be siiniiar ; 
plainly therefore the distinction is not afar-reaching one. 

^ Golquhounia coccinea Wall, 0, ve»tUa Wall., Cl clerjans WiiP. 

t Journ. Boc. Bengal, Hx, 2, 29 A. 

J Tnms. Linn. Boe., xiii, 608. 
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The Labiam of the H. E, I. Compaiiy’s Herbarini'ii were disfcri- 
bnted bj Wallicii in 1829;^’= Benthain, who revised for Wall ich the 
naming of this particular order, treated these two species somewhat 
differently. In C. coGcmea he recognized three distinct forms r—f 

(1) . 0. cocawea proper ; the pink-flowered plant originally des- 

cribed in Trans. Linn. Soc,^ si^ndi re-described in Tent. 
Flor. Nap. 

(2) . YAK. /3. major Bonth. ; the ISTepalese plant from higher levels 

and wdth denser tomentum, treated by Wallich as identical 
with the plant from Kamaon that he distinguished specifi- 
cally from G. Gocanea. 

(3) . VAn. y. parviflora Benth. ; an orange-flowered plant, not 

clearly differentiated by Wallich in either of his descrip- 
tions, but figured by him in the Tentainen as typical G. 
coccinea. 

On the other hand the name G. restita was strictly limited to the 
plant from Kamaon already referred to, which had been cornmimicated 
to W'allich by Blinkworth,J and a new species from Burma, G. elegans., 
was for the first time mentioned. § In the same year Benth am in 
another place defined the genus, mentioning all three si^ecies, but 
not there distinguishing the varieties of G. coccinea. \\ 

In 1832 Wallich again dealt with these Colquliounias^ figuring both 
0. restita and G. elegans. % He diagnosed G. restita from G. coccinea by 
its “ ovate-oblong much attenuate acuminate leaves, very densely hoary 
tomentose below, as are the branches,” adding that this character 
comprises all the points in wdiich 0. vestita differs from G. coccinea. 
From the original specimens it is evident that this figure of G. vestita 
was taken from one of Blink-worth’s Kamaon specimens; Wallich did 
not however adopt Bentham’s limitation of G. vestita to that locality, for 
he replaced in the species the Hepalose plant that forms Bentham’s 
G. coccLiea vae. majo)\ In immediate sequence come the definition and 
figure of 0. elegans, the Burmese species ; of this he mentions having 
only seen one shrub ; the best distinction, W^allich says, between this 
and G. coccinea, which it much resembles, is the colour of the flowers — 
orange, dotted -with crimsen specks, instead of red. The plant is des- 
cribed as having leaves very softly tomentose on both surfaces, an idea 

^ Lith. Cat. n. 20S4~6. 

t Wall. Lith. Oat. n, 2085/1, 2085/j8, 2085/7" 

t Wall. Lith. Cat. n. 2086. 

§ Wall. Lith. Cat n. 2084. 

i| Bcntham, Syno-ps. Ldhiat. in Bot. Reg., xv, sub 1292. 

^ Riant As. Ear., iii, 43, tfc. 267, 268. 
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by no DOLoaiis convoyed by tbe figure, ■wliicli represeiitb a plant tbat, as 
Sir Josepli Hooker says * cannot be distingnislied from O, coccinea yar. 
poAvijioTdm Tliese two plants aro bowever remaikably dissiniilai in 
tomentnm, tlie bairs being stellate in VAR, parviflora, as they are in all 
tbe other forms of G. cocmiea, but simple in G, elegans. As regards 
tlie degree of tomentnm of G, elegans it is tbe description tbat is accurate, 
tbe figure tbat is misleading. 

In 1834 Bentbam again dealt with tbe genusf, and on this occasion 
still confined 0, vestita to tbe Kamaon plant of Biinkwortli, tbongb in 
0. coccinea be now recognized only two forms ; 

(1) . G. coccinea proper, ivbicb now includes tbe original 

plant described by Wallicb, as well as tbe Nepalese portion 
of Wallicb's G. vestita; this variety tberefore now includes 
tbe original G. coccinea and Bentbam's owm G* coccinea 
Ykn. major. 

(2) . VAR. 13. parviflora Bentb., wbicb is tbe same as tbe plant 

so named in 1829* 

Tbe Burmese G. elegans is defined in tbe Wallicbian sense. 

In 1848 BentbamJ followed in tbe main bis treatment of 1834, but 
as regards G. coccinea confined tbe Wallicbian number 2085 to var. 
parviflora alone, altbougb, as we have just seen, this number applies in the 
Gatalogue to every specimen of Golgulioimia collected in Nepal. Under 
G. vestita also Bentbam diverged somewdiat from bis previous treat- 
ment by admitting into tbe species a plant sent by Griffith from Assam. 
This is, bowever, a plant tbat must be kept specifically apart from 0. 
vestita if 0. vestita deserves to be held specifically distinct from G. 
coccinea ; while, even if G. vestita and G. coccinea be conspecific, this 
Assam plant is still varietally distinct from both. 

In 1850 Sb William Hooker figured§ as 0. coccinea a plant raised 
at Kew from seed sent by Wallicb from Nepal. This is tbe plant 
originally figured by Wallicb in tbe Tenfamen^ and tberefore is not 
exactly tbe one originally described by him there and in tbe Linnean 
Society’s Transactions; it is not typical G. coccinea^ but is Bentbam’s 
G, coccinea VAR. parvifiora. 

In 1851 Scblecbtendal described II as G. mollis a plant whose origin 
be was unable precisely to trace. His description is, however, so full 

^ Flora of British Indiay iv, 674. 

f Lahiat. Gen. ^ Sp 644, 

t DO. Prodr. y ii, 457. 

§ Bot. Mag.y Ixxvi, t. 4514. 

j| Linnaeay viii, 681. 
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and clear as to leave no room for doubt that bis plant is identical with 
the Assam one referred by Bentham to G. vestitaj^ 

In 1873 Honllet figured as 0. what appears to be the 

same plant. ■ 

In 1876 Bentham and Hooker speak of the possible existence of a 
foiix*th speciesj ; it is not clear whether by this foarth species be meant 
Schlechtendars 0, mollis, which is cited indirectly through a reference 
in Walpers ; or a Burmese plant collected by Mason, Parish, Anderson 
and Knrz since published as G. temdjiom Hook. f.§ but which in 1877 
Kurz|l described as G. elegans. Kiirz wrote under the disadvantage of 
only knowing Wallich’s plant from the figure which Wallich gives of it ; 
that figure, as has already been said, is quite misleading. 

The next account to be noticed is the most important of all— that 
by Sir Joseph Hooker in the Flora of British India. Here four species 
are described : — 

1. G. coccinea Wall. ; with Bentham’s VAR. parviflora excluded. 

2. G. vestita Wall.; limited, in the sense adopted by Bentham 

in 1848, to the Kamaon plant of Wallich and the Grif- 
fithian plant from Assam, •[[ — the Hepal plant originally 
included in G. vestita being excluded and Schlechten- 
dal’s G. mollis not being referred to; the identity of 
G. vestita as a whole with typical G. coccinea is suggested. 

3. G. elegans Wall. ; limited to the original Wallichian plant 

from the Taong Doung Mts ; its identity with G. 
coccinea tar. parviflora Benth., is suggested. 

^ There are two minor references to the genus by Walpers, Amiales iii, 363 
(1852) where he mentions Q. coccinea; and v, 689 (1858) where he gives 

Schlechtendal’s diagnosis of C. mollis : this last reference is cited in the Ge 7 iera 
Plantar am though the original description in Linnaea is not. 

t Eoidlet, Rev. Eortic, (1873) p. 131. It should, however, be pointed out that 
Sir Joseph Hooher does not agree with the writer’s view in this respect. He 
■I’efers Houllet’s plant to 0. coccinea (mxd it may be that form of 0. coccinea 
called by Bentham var . major); Griffith’s plant is referred in the F. B. I. — as 
Bentham referred it — to 0. vestita ; G. mollis is not quoted in Sir Joseph’s article. 

J Genera Plantanun, ii, 1208. 

§ Flor, Brit. Ind., iv., 674. This form — apparently more common than true 
0. elegans — extends from Tenasserim to Yunnan. In the Calcutta Ilerbariuni 
it is in evidence that at one time Kxltz thought this distinct from the 0. elegans of 
Wallich’s description — of which he had no specimen — and proposed naming it 0. ■mar‘ 
tahanica. Later, he decided that it must be the 0. eZeg'fms, of Wallich’s figure, 
which it resembles, as to tomeiitum, rather more closely than the true plant does. 

II For. FI or. Brit. Bunna, ii, 278. 

In Mr. C. B. Clarhe’s Herbarium this Assam plaint is distinguished from the 
Jvumaon C. vestita proper, as G. vestita VAE. rugosa 0. B. Clarke MSS. 

J. II. 5. 
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4. G. tenuiflora Hook. f. ; tBe new species referred to above. 

Two more recent references to the germs liave now to be noticed. 

Mr. Hemsley in liis Index Sinensis^ mentions one species ; this he 
identifies, though rather doubtfully, with 0. coccinea* The plant comes 
from Hnpeh, South China, and the same form has more recently been 
collected in the Kya Valley, Upper Burma, by G-enl. Gatacre. It is not 

0. coccinea, but is much more nearly allied to G. elegans ; though a very 
distinct form, it is probably quite sufficiently differentiated if treated 
as a variety of the last named species. 

Sir Henry Collett and Mr. Hemsley in a paper On a Colleciion .of 
plants from Upper Burma and the Shan States^ mention two species 

1. G. elegam Wall. ; the true Wallichian plant, never met with 

since it was collected by Wallich till it was obtained in 
1887 by Genl. Collett, who speaks of it as certainly the 
most beautiful Labiate of the Shan Hills. Like G* 
coccinea tar. mollis (G, woZKs Schlecht.) this is always 
an erect shrub as regards colour of fiowers there are 
two distinct forms, one with pale salmon-coloured, the 
other with dark red corollas. 

2. G. vestita Benth., not of Wallich ; not the true WalHchiaxi 

plant, but Schlechtendars 0. mollis^ Mr. Clarke’s 0. vesti-^ 
ta TAR. rugosa. 

The generic descriptions given by Wallich, Bentham, Schlechtendal 
and Hooker are so accurate and full that nothing can be added to them, 
and little is necessary beyond providing brief diagnoses of the various 
forms met with in the genus. Of these last there are altogether seven, 
and though in this paper they are treated as only of varietal rank, it 
may well be that other writers will find it necessary to consider them 
distinct species ; indeed, as species at present go in the natural order 
Labiam, it cannot be denied that forms so very distinct as the real G. 
vestita of Kamaon and as Hooker’s G. temaflora are well entitled to the 
higher ranks. But what has to be pointed out very distinctly is that 
on those who may feel compelled to give this higher rank to these 
species of Wallich and of Hooker, it will be incumbent to recognise also 

^ Journ. Linn, 8 qc.j xxvij 299 (1B9Q,) 
t Journ. Linn, Soc,, xxviii, 1-^150 (1890), 

J Genl. Collett remarks {Journ, Linn. Soc. xxviii, 8) on the discrepancy hetween 
this fact and the definition by Knrz (For. Flor, Brit Burma^ ii, 278) of C. elegans as 
‘a scandent or haif-scandent shrab.* Knrz’s definition however does not in the 
least refer to Wallich’s original plant but to that other form collected by himself in 
Pegu, named by Sir Joseph Hooker €, tenuijlora, which is always a scandent 
plant. 
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Sclileclitendars ( 7 . mollis^ and to give specific x’ank to that very distinct 
new form collected in Northern Burma by Gratacre and in South China 
by Henry. 

It is remarkable that the character from tomentiim which has 
been mainly relied upon — and with rather unsatisfactory results — in 
diagnosing the various species, should still prove the most elective and 
reliable. It has, however, to be noted that hitherto only the degree of 
tomentuni and not its natui^e has been referred to, the difference between 
the simple hairs of the C. elegans series and the stellate hairs of the C\ 
coccinea series of forms having been overlooked.'* 

COLQUHOUNIA Wall. 

Nat. Oed, LABIATAB. 

Tribe, STACHTDBAK 

Tall, robust, rambling herbs with rounded branches. Leaves ovate, 
margins dentate or crenate, petioled, acute or acuminate, base cnneate, 
rarely truncate or cordate, tomentose, as are the branches, with stellate 
or simple hairs. Whorls axillary, or in dense or lax-flowered spikes 
or racemes, of pink, orange, or scarlet, coiicolorous or spotted dowers. 
Calyx distinctly 10-nerved, equally 5-toothed, throat naked. Corolla 
tube incurved not annulate, throat inflated ; galea entire or more rarely 
notched, shorter than the almost equally 3-lobed lower-lip. Stamens 
4, ascending under the upper lip, the lower pair longer; anthers con- 
niving in pairs, the cells divaricate, confluent. Disc equal ; style shortly 
2-fid wnth subequal lobes. Nutlets oblong, compressed, -with the tip pro- 
duced as a submembranous wing. 

1. COLQTJHOUNIA COCCINEA Wall., ampl 

Tomentum of stellate hairs on stems and leaves ; hairs on the 
corolla many-celled, glandular at the tip ; wings of nutlets sub-lacini- 
ate, not longer than body of nut ; calyx teeth triangular. 

Himalaya : Indo-China. 

VAR. a, typica / leaves dentate-crenate, tomentum white, 
usually sparse, ultimately almost disappearing ; flowers 
lai’ge, pink or red. (7, coccinea Wall., Trans. Linn. Soc., 
xiii, 608 (1822) ; Tent. Plor. Nap., i., 13, fig. excL (1824) ; 
Cat. n. 2085/1 (1829) ; Benth., Bot, Beg., xv., suh 1292 
(1829); Lab. Gen, & Sp. 644 (1-34): DC. Prodr., xii, 
457 (1848) ; Walp., Ann., iii, 268 (1852) : Hook, f., Plor. 

* The co-ordinate difference in the nature of the glandular hairs on the corolla, 
which is as striking, was pointed out to the writer by his friend Mr. Briihl, who 
kindly went over the forms after they had been sorted out. 
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Brit. Ind., iv, 674 (1885). G. coccineaym. /3. major Bentli. m 
Wall. Cat. B. 2085//5 (1829). G. vestita Wall., Tent. Flor. 
Kap., i, 14, (1829), and PL As. Ear., iii, 48 (1832), in part 
and excluding the JKamaon locality and the jigu7 e. 

IiTefal j on Grossain TLan, Wallich ! Sctdly ! and Slieopore, Wal- 
lich ! Sikkim : Jongri, King^s collector / and Laclien, Sooher I G. Giimmie ! 

Khasia *, M-dLiTung, Hooker and Tho^nson 1 3fa7%n ! 

A slirnb 8-JO feet Mgli, erect when standing alone but of sprawling 
habit and semi-scandent when growing with other species. In the form 
originally issued as yar. inajor Bentb., tlie tomentuin is white as in 
G, vestita^ and nnusnallj dense, while the flowers are generally of a 
rather paler pink than in the specimens originally intended as typical, 
wdiere the leaves ai"e often ultimately quite glabrous from an initial 
rusty pubescence, and the flowers are dark red. Both forms have, lio%v- 
ever, similarly shaped dentate-crenate leaves, and in both the wdngs 
of the nutlets are nearly as long as the body of the nut These are the 
forms to w’hicl), in spite of his figure, it would be necessary to restrict 
Wallich’s name G. coccinea, if 0. vestitaand the others are distinct species. 

VAR. id. vestita Tmin-y leaves (sometimes cordate at the base) 
crenate, crenations large, tomentnni dense, floceose, white, 
separating in patches but not disappearing completely ; 
flowers large pink. G vestita Wall., Tent. Flor. IN’ap., i, 14 
(18*24) in pa 7 % the Kamaon plant only ; PI. As. Ear., iii, 43, 
t. 267 (1832) as tofig:; Wall., Gat. n, 2086 ( 3829) : Benth., 
Bot. Beg., XV, stih 1292 (1829) ; Lab. Gen. & Sp. 644 (1834) ; 
DC. Prodr., xii, 457 (1848) excl the Assam plant : Hook, 
f., Ploiv, Brit. Ind., iv, 674 (3885) the Kamaon plant only. 

Kamaox; Srmag^LV, Blinhworth! Haini Tal, Anderson! Mussoorie, 
King! Kali valley, Duthie n. 3308! Chumbi; at Tak-Chang, Kings 
collector ! 

Like the preceding this is according to circumstances erect or semi- 
scandent. The fiowxi*s ai’e pale red as in G. coccineap. major, whe3‘e also 
the tomentum is white. The leaves, however, (which in 0. vestita are 
crenate, none of the crenations being sharp pointed) enable us to dis- 
tinguish easily the two forms. The gathering from Chumbi has the 
thinner tomentum of 0, coccinea major, but the leaf-margins are 
crenate not serrate; it thus serves to coimect G. coccinea with 0, vestita. 

YAR. y. parvifloo*a Benth. ; leaves and flowers smaller than in 
the type, tomentuin rusty, flo-wers orange or golden yellow, 
wdth orange red lobes. G. coccinea Wall, Tent. Flor. Kap,, 
i, t. 6 (1824) the fig. only, Hook., Bot. Mag. t. 4514 (1850). 
G. coccinea yar. parviflora Benth. in Wall, Cat. n. 2085/y 
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(1829) ; Lab. G-en. & Sp. 644 (1834) ; DC. Prodr., xii, 457 
(1848). 

Kepal ; on Slieopore, Wallich! 

Scandeiit ; tliis variety is represented only by specimens collected 
by Wallicb ; tbe leaves liave larger teeth and somewhat resemble those 
of G. elegans, which is however always a shrub. It is quite as entitled 
to specific rank as is 0. vestita ; if treated as a species it ought to be 
known as 0. parvijlora. 

VAE. 8. mollis Prain; leaves crenate, crenations veiy small, 
tomentuni dense, rusty, permanent ; flowers large, orange 
or red. G, mollis Schlecht., Linnaea, viii, 681 (1851) ; 
Walp., Ann., v, 689 (1858). C, tomentosa Houllet, Rev. 
Hortic., (1873), 131. G. vestita Eenth,, DC, Prodr., xii, 457 
(1848) 'uoi^ of Wall,^ the Assam ^lavt only: Hook. 1, Plor. 
Brit. Ind., iv, 674 (1885) excluding the Kamaon ^lant ; not of 
Wall. ; Collett & Hemsley, Journ. Linn, Boc. xxviii, 116 
(1890) ; not of Wall,, C. vestita yap. rugosa C. B. Clarke Mss, 

Sikkim; Balasun, King's collector! Bootak : Griffith! Mishmi ; 
Griffith n. 4028 (Keiv Bist,) ! Khasia; Mairung, Simons! Oldham ! Glarhe 
11 , 16138 ! Shillong, Mann ! Collett ! Dingling, Clarice n. 5900 ! Cherra, 
Hooker and Thomson ! Glaive n. 5322 ! Manipue ; Kassome, Watt n. 5123 ! 
Burma ; Shan hills at Pwehla, Collett ! 

An extremely distinct form, always a shrub, and easily recognised 
by its stout virgate habit and by its nutlets with very short wings. 
This might be still considered specifically distinct even if C. vestita were 
merged in C. coccinea^ and if looked upon as a good species it ought to 
bear the name C. mollis Schlecht. The leaves di:Eer from those of 
G. coccinea in being alvrays crenate, and from those of 0. vestita in the 
small size of the crenations, and in the rusty, not white, tomentuni, 

2. CoLQUHOUKiA ELEGAKS Wall., emend, 

Tomentuni of simple hairs on stems and serrate leaves ; hairs 
on the corolla few-celled, glandular at the base ; wings of nutlets entire, 
acute, longer than body of nut ; calyx teeth acuminate. 

Indo-chixa ; S. Chixa. 

VAR. a, fypica ; whole plant densely, softly tomentose ; flowers 
in very dense many-flowered axillary heads ; corolla dark-red 
or salmon-coloured, with or without crimson spots, tube 
long, throat wide. C, elegans Wall., Cat. n. 2084 (1829); 
Benth., Bot. Reg., xv, suh 1292 (1829) ; Wall., PI. As. Bar., 
iii, 43, t. 268 (1832) : Benth., Lab. Gen. & Sp. 645 (1835); 
DC, Prodr., xii, 457 ( 1848) : Hook, f, Plor. Brit. Ind., iv, 674 
(1885); Collett & Hemsley, Journ. Linn. Soc. xxviii, 116 
(1890). 
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Makipue ; SiroHfarar, Watt n. 7443 ! Buema ; Taong Boung Mts.j 
Wallicli : Shan Hills at Tonngje, Collett ! at Mone, Manders ! Ftdton ! 
at Lwekaw, Mayiders ! Baby Mines district, frequent, King's collectors / 

A shrub, 8 to 10 feet high, and apparently never scandent ; the 
flowers are sometimes red {Collett^ King's Collectors) sometimes salmon- 
coloured with crimson spots {Wallicli) sometimes unifoimily salmon- 
coloured ( Collett, Fulton, Manders). 

VAR. /?. pauciflo7*a Prain ; almost glabrous throughout, flowers 
in loose few-flowered axillary heads ; corolla red, tube veiy 
short, throat wide. C. coccinea HemsL, Journ. Linn. Soc., 
xsvi, 299 (1890) o/ Wall. 

S. China; Ichang, A. Henry n. 3334! Burma ; Kya Valley, Gatacre ! 

A ?ery distinct, always scandent form, with a much more slender 
habit than the preceding ; the nutlets are however not distinguishable, 
and the tomentum is of precisely the same character, though so mueli 
slighter in degree. If this is treated as a distinct species, which will 
bo necessary if specific rank continues to be claimed for C. tenuiflora, it 
might be known as G. ^auciflora. 

VAR. y. tenuiflora Prain ; sparsely hairy throughout, flowers in 
loose many-flowered long axillary racemes ; corolla red, tube 
very long, throat narrowed. C, temdfl.ora Hook, f., Flor. 
Brit. Ind., iv, 674 (1885). (7. elegans Kurz, For. Flor. Brit. 

Burma, ii, 278 (1877) not o/ Wallich. 0, martahanica Kurz 
Mss. in Herb. Calcutta. 

S. China ; Yunnan, Anderson 1 Burma ; Poneshee Anderson I Pegu, 
Kurz I Karenni, Mason ! Tenassbrtm ; Moulmein, Parish ! 

Also a very distinct form ; in habit exactly like the last, but with 
much longer flowers than even in the type, and with an absolutely, as 
well as relatively, narrower corolla-thxmt. Bistinct, however, though 
the form is it is not convenient to give it specific rank, as this would 
necessitate the recognition of G. jparviflora, 0. mollis, and (7. pauciflora as 
distinct species also. 
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On the Flora of Karcondam and Barren Island . — By D. Prain. 

Plates III and lY. 

[Head May 3rd]. 

§ Introductory Sketch. 

The Indian Ocean is "broken on the north hy the Indian Peniiisnla 
into two roughly triangular seas. The eastern, rather the smaller, forms 
an area known vaguely as the Bay, Gnlf, or Sea of Bengal — the first 
of these names being that most usually employed — -bounded on the west 
by Ceylon and India, on the east by the Malay Isthmus (Tenasserim) 
and Indo-China, and on the north by the Gangetic Delta. The ocean- 
surface thus defined is, however, further differentiated into three distinct 
hydrographical areas. 

These areas are (a) the Bat of Bengal, a bight limited to the west 
by the Kistna Delta, to the east by Cape Kegrais and situated to the 
north of an arbitrary line — the parallel of Lat. 16° K. — beyond which 
it passes into (6) the Sea op Bengal, stretching from Coromandel 
and Ceylon, on the west, to the Andamans and Nicobar s on the east. 
The Sea of Bengal opens southwards into the Indian Ocean proper, from 
which it is hydrographically rather definitely limited by the somewhat 
rapid upward shelving of its floor from the bottom of that ocean to a 
uniform depth of 2200 fathoms along a line roughly coincident with 
the parallel of Lat. 6° N. Thereafter its floor is a plain and practically 
J. II. 6 


40 


D. Prain — Flora of Karcondam and Barren Island. [ISTo. 2, 

a level one, for if slopes so gradually northwards tliat, as it passes into 
tlie Bay proper, its depth is still 1400 fathoms. No such clear delimita- 
tion exists between Sea and Bay; the plain that forms their common 
floor still slopes gradually upwards towards the north till, in the neigh- 
bourhood of Lat. 20"^ N., the edge of the shelf of the Gangetic Delta is 
reached. ■ 

The southern edge of the floor of the Sea of Bengal may, in spite 
of its depth of over 2000 fathoms, be taken as, in a sense, the margin 
also of the continent of Asia, for there is more than the rapid increase 
of slope towards the bottom of the Indian Ocean to characterise it. To 
the west it coincides with that remarkably abrupt terrestrial elevation 
w^hich results in the island of Ceylon, ofl: the south-west coast of wdiicli 
island, less than 40 miles from the Basses, the ocean depth of 2300 
fathoms is reached. To the east a precisely similar terrestrial eleva- 
tion, though of smaller size and much less height, is met with, eTiist as 
Ceylon lies, a pear-shaped eminence, to the east of Lon. 80° E., so to the 
east of Lon. 90° E. lies the pear-shaped eminence kno’^vn as Carpenter’s 
Eidge,^' a terrestrial mass that xuses fx’om a depth of 2300 fathoms in 
Lat. 5° N., till in Lat. 6° N. and Lon. 90° 30' E., it x^eaclies a point 
which cairies only 1380 fathoms. The ‘ thick end’ of the pear in both 
cases faces the south, and just as the ‘ stalk,’ in the case of Ceylon, tails 
north-westwai’d into the Indian Peninsula, the ‘ stalk,’ in the case of 
Cai-'p enter’s Eidge, tails north-eastw'ard into Middle Andaman. There 
are these diflei^ences between the twm; the connecting ridge between 
Ceylon and India cai’ries nowhere more than 8 fathoms, that between 
Carpenter’s Eidge and the Andamans caxnies 1600 fathoms, wiiile the 
highest point of Carpenter’s Eidge is as much beneath as the highest 
point in Ceyloxi is above sea-level. 

The tliii'd area (c) is the land-locked seat, bounded on the west by 
the Andamans and Nicobars, on the north by the Irrawady Delta, on 
the east by Tenasserim and Kedah, and prolonged south-eastward into 
the Sti-aits of Malacca, between Sumatra and the Malay Peninsula. 
This sea is not, as a imle, distinguished by any general name, though 

^ Alcock : Annals and Magazine of Eahiral History, scr. vi., iy., 377. 

t Carpenter: Records of tlie Geological Survey of India, xx, 48, Lad proved, as 
conclusively as it is possible in the absence of actual soundings to prove, that this 
body of water must be separated from the Sea of Bengal by a ridge nowhere 
deeper than 760 fathoms, the shallowest sounding known between Aehecn aiul iljc 
Hicobars, since the temperature at 1200 fathoms cast of the ridge is that appropriate 
to 740 fathoms to the west of it. Since then tlio iiadication of 736 faihoTiiB as the 
depth on the line from the Hicobars to the Andamans is a striking conliimuiiion of 
the justice of Caipenter’s reasoning. 
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tliat portion of it close to the Irrawaday Delta is spoken of as the Gulf 
or Bay of Martaban ; it has, howeyer, sometimes been spoken of as the 
Gulf of Pegii, and more recently has received the much more appropriate 
name of the Andaman Sea. 

^ Alcock : Annals and Alagazine of Natural History, ser. vi., iv., 3v8. The 
degree of confusion in nomenclature that prevails is sufficiently exemplified in the 
various Atlases of recent date. Keith- Johnstone’s “Royal Atlas” — an excellent 
example of an English Atlas — shows, on the same sheet (India, southern sheet) 
in the general map, the Bay of Bengal and the Sea of Bengal limited as they are in 
the text, though the Bay is called the “ Gulf ” of Bengal : in the small map of the 
South-Eastern pi'ovinces placed on the same sheet this “ Gulf ” is called, as is more 
usual, the Bay. No name is given to the Andaman Sea, though the Gulf of 
Martaban is distinguished. In Stielex'’s Hand- Atlas— an excellent example of a 
German Atlas — we find (Sheet 67, by Berghaus) the phrase “Meerbusen von Pegu” 
used as the precise equivalent of Alcock’s later-published but perferable name of 
“ Andaman Sea the Gulf of Martaban of the English maps is designated, much 
more correctly than in English maps, “ Bai von Alartaban.” So much confusion 
of names and their incidence, renders it necessary to insist on some definite system 
of nomenclature, with a rigid definition of the areas to which the names apply. 

It would seem therefore that German geogi'aphers are prepared to admit the 
distinotiiess of the Andaman Sea as a geographical area, while to modern English 
geographers the necessity for considering the question has apparently not occurred. 
If, however, at present they refuse to recognise this as a truly land-locked area 
deserving of a specific designation, the following passage from a letter dated 
Calcutta, the dfh March 1795, from Major A. Kyd to Sir John Shore, then Governor- 
General, will show that even a hundred years ago those who knew the area best 
realised its true nature. Kyd says ; — The Andaman Islands, “ comprehending what 
“ are called the Great and Little Andamans, extending from N. Lat. 18*31' 
“ southward, and lying neaidy in a N. and S. direction between 98'^ axid 93^ E. of 
“ Greenwich, are part of a continued range of islands extending from Cape Negrais 
“to Aoheen Head, including the Preparis, Cocos, Car Nicobar, and the Great and 
“ Little Nicohars, the whole being a chain of islands between which there is reason 
to believe that there is a eontinuation of soundings, entirely dividing the eastern 
“ part of the Bay of Bengal.” Kyd was Superintendent of the second, or Port 
Cornwallis settlement in the Andamans, instituted in 1792, when the settlement, 
under Blair at Old Harbour, now Port Blair, begun in 1789, was abandoned. 

As an example of the usage which terms the whole sea-area between India 
and Indo-China the “ Bay of Bengal,” may be mentioned a paper by Hume {Stray 
Feathers, voL ii.) wherein these two islands, along with Preparis, the Cocos, and 
of course the Andamans and the Nicobars, are termed the Islands in the Bay of 
Bengal, as opposed to Ceylon, on the one hand, and the Mergui Archqxelago, on the 
other. This is also the usage of the Admiralty Maps of the region, and though 
it is certainly indefensible on hydrographical grounds, since the area to the east of 
the Andaman-Nicobar chain fulfils in every particular— far more so than the Sea of 
Bengal itself— the conditions laid down in the definition of a “ Sea,” it is prefer- 
able to the slip-shod system that distinguishes the Bay of Bengal from the Sea of 
Bengal, without distinguishing between the Sea of Bengal and the Andaman Sea, 
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It is in tHs last-named area that the islands of I^rarcondam and 
Barren Island, which form the subject of the present paper, are sitnatecL 
These islands the writer was, through the kindness of CoL Caclell, Y, a, 
late Ghief Commissioner of the Andamans, enabled to wisit in March 
and April 1891, in order to inYestigate their Flora. Ilarconclam Y^as 
examined for ten days in the end of March ; after an interYal occupied 
in Yisiting Little Andaman and the Nicobars,^^ Barren Island was ex- 
amined from Apinl 5th to April 8th. 

The Yolcanic island of IsTarcondam is situated in the Andaman Sea 

inLat. 13° 26' h[. and Lon. 95° 15' E., 80 miles to the east of Port Corn- 
wallis in hTorth Andaman, 74 miles north -north-east of Baiien Island, 
150 miles to the south of the nearest point on the coast of Pegu, and 250 
miles due west of Mergui. The island rises abruptly out of deep wnter, 

more especially on its eastern, western and southern sides, to a height 

of 2330 feet aboYe sea leYel, and of 8000 feet from the floor of the 
Andaman sea between it and Korth Andaman to the west, and between 
it and Tavoy on the east.f 

The soundings on which the conclusion is based are given in the 
following table : — 


Table l,t—SoimcUngs in the tncinity of hTarcondaia. 


GENERAL DIRECTION OF 

DISTANCE IN MILES FROM 

DEPTH OF SOUNDINGS IN 

LINE OF SOUNDINGS. 

CENTRAL PEAK. 

FATHOMS. 

E. S. E. 

u 1 

90 

E. S. E. 

2 ' 1 

75 

E. S. E. 


138 

E. S, E. 


284 

E. S. E. 

H 

333 

B. S. E. 

4!r 

4S6 

E. S, E. 

lOO 

1050 

S. S. E. 

■ 

242 

S. S. w. 

n 

183 

s. s, w. 

2f 

405 

s. s. w. 

Si 

052 

s. s. w. 

24i 

1010 


^ Proceedings of the Asiatic Society of Bengal for 1891 (December), p. loO. 
t Stieler : Hand Atlas, sheet 67 shows depths, which are quite wrong, of 2097 
and 2200 fathoms to the E. and S. E. of Harcondam ; how these errors iiavc arisen 
the writer cannot trace. Sheet 58 of the same Atlas gives the true dejn h. 

J This Table, with the corresponding one for Barren Island, in mainly derived 
from Mallet and Carpenter, Eecords of the Geological Survey of India, xx, 40, ct. 
seq., with additional soundings from a copy of the Somiding-Book of H, M, I. H* 
Survey Steamer Investigator f kindly lent by Dr. Alcock. 
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Table I . — Soundings in the vicinity of Farcondam.— ( ) 


GENERAL DIRECTION OF 
LINE OF SOUNDINGS. 

DISTANCE IN MILES FROM 
CENTRAL PEAK. 

DEPTH OF SOUNDINGS IN 
FATHOMS. 




S. W. 

50 

1140 

, W. N, W. 

ii 

162 

W. N. W. ■ 


407 

. . W. N. W. 

3 

609 

W. N. W. 


685 

w. by s. 

40 

922 

N. N. E. 

2 

74 

N. N. E. 

. 

104 

, , .,N. N. E. 

■ 3| 

150 

N. N. E. 

4'|’ 

411 

N. N. E. 

9k 

362 

N. N. E. 

16 

290 

N. N. E. 

52 

70 

N. N. E. 

70 

50 


Tlie island is a fairly -regular oval witli tlie longer diameter in a 
line running nortli-nortli-east to sontli-sontli-west ; tliis diameter is 
two and a lialf miles long, tlie other one and a half. The regularity 
of outline is somewhat broken at the north-east corner by an oblong 
peninsula about three furlongs long and half a mile across ; this spit, 
which is occupied by a steep-sided twin-peaked hill, quite dwarfed 
by the central mass, is in no sense detached from the rest of the island 
but passes through two or three intervening heights into the main 
peak. This peak, situated slightly to the south and west of the centre 
of the island, is crowned by three small points of which the most 
northern is the highest. The tw'O others, situated a quarter of a mile 
to the south and to the south-east, respectively, are at the seaward 
ends of two judges that diverge from the highest peak, and are 
separated by the beginning of a deep gorge. The northern point, as 
already mentioned, reaches 2330 feet ; the point to the south is 2150 ft,, 
that to the south-east 2200 feet high. The gorge that separates the 
two latter, after passing southward between them for about a quarter 
of a mile, turns south-west round the shoulder of the lower one, and 
thus partially separates the south end of the island, as a narrow ridge 
1200 to 1500 feet high, from the rest of the hill. It is, however, only 
the western end of this ridge that is free, the eastern end is connected, 
by means of a narrow but lofty ridge, with the south-eastern part of 
the central peak. Fumerous other gorges, none of them however so 
striking as that just described, furrow the hill on every side. 
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Tlie chief interest of this configuration resides in the misapprehen- 
sions as to the strnotiire of the island to which it has given rise. 
McOelland mistook either the iwines or the ridges between them for 
streams of lava^^ ; Knrz has described and figured the island as a central 
volcanic cone, surrounded by an outer ring, not much over half the ele- 
vation of the central mass, and very largely broken down.f Seen from 
Ktirz’s point of view (F. W., f F., at a distance of 20 miles) an oblique 
view of the month of the yawning south-western gorge is obtained, while 
the main mass hides the connection of its sonthern wall -with the cen- 
tral peak. At the same time the peaks already mentioned as connect- 
ing the main hill with the somewhat ontlying north-eastern spit, serve 
to conceal their own connections and complete the illusion. At this 
distance too the three hummocks at the top of the peak look very much 
like as many points on the edge of a crater. In a nearer view from 
the same direction the appearance of a central cone is still wmll- 
preserved, though the regularity of what seems at a distance the 
remains of an outer ring quite disappears. J Even close in-shore it 
is impossible to say whether the three points on the peak are, or are 
not, indicative of the remains of a crater, the forest that clothes them 
disguising their true relationship. The appearance from another 
point of view (W. | S., at a distance of 40 miles) agrees well “with 
the description by Horsburgh of “a cone or pyramid with its sum- 
mit broken ofi.”§ 

• * McClelland; Jour. As. Soc,, Beng., vii, 77. It would depend a good deal on the 
distance from which the island was seen, whether the. ravines or the ridges between 
them be what were taken for ‘ lava-cnrrents.’ Seen from a distance of 6 miles or 
moi*e, through a glass, the darker shadows caused by the gorges might well enough, 
as Ball (Records, GeoL Survey of India, vi, 89), and Mallet (Memoirs, Geol. Survey 
of India, xx, 281) suppose, be what led McClelland astray j as however the drawing 
on which McClelland based Ms opinion was taken from about a mile and a half, or 
two miles from the eastern shore — the drawing was made by Grifiith. — there is 
no doubt that what he took for streams of lava were the ridges between the 
I'avines : on this side of the island these are, towards the top, bare and rugged, and 
are not unlike streams of lava. After all, however, IJilcClclland hud nothing to 
support his idea that the island was volcanic but its conical shape and its isolation. 

t Kurz ; Report on the Yegetation of the Andaman Islands, p. 4. Knrz appears 
to have had nothing more to go upon in supposing the island to be volcanic than 
had McClelland ; the accident of configuration led him to go further than McCenaiid, 
and assume, not only that the island is volcanic, but that it is an island of the same 
type as Barren Island, in which there is an inner and an outer cone. And witli the 
accounts and the appearance of Barren Island in his recollection — Kurz disposes 
cursorily of Barren Island in the sentence immediately preceding the one referred to 
— the idea is by no means unnatural. 

J Ball : Records of the Geol. Survey of India, vi, 89. 

§ Horsburgh; Indian Directory fed. v), ii, 56. 
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Tlirougliout the southern half of the island the coast line has been 
eaten by the sea into bare clife that vary in height from 50 to 800 
feet. Prom the appearance these present to any one circninnavigating 
the island it would seem that these, even at the months of the gorges, 
and even if landing in spite of the heavy swell that nsually surges 
round the island w^ere feasible, must be altogether inaccessible. Much 
of the northern half of the island is similarly sea- worn, but the nor- 
tliern cliffs are not in many cases very high. The north-west corner of 
the island is a sharply triangular ness, with a high cliff for its nor- 
thern, and a sloping hill-side, ending in lower cliffs, for its western 
seaface. This western slope overlooks a bight half a mile wide, but of 
only a furlong’s recession. This bight, open to the north-west, is divided 
into two almost equal bays by a small detached islet, between which and 
the main island stretches a rocky reef. To the south of this islet and 
reef is a somewhat indifferent anchorage, and landing from a boat is 
possible on its small shingle beach, behind which a few coco-nut trees 
grow. This beach is close to the reef and at the mouth of a rather 
narrow gorge which leads fairly directly to the main peak. 

The cliffs that form the east side of this ness overlook a much finer 
bight bounded on the east by the oblong spit already described, more 
than half a mile across, and with a recession almost equalling its width. 
The head of this bight further i*ecedes into a small inviting-looking 
bay which, however, begins to shoaP about a hundred yards from the 
shore, and the strong swell that surges round either cape is broken as it 
crosses the bay into a heavy surf which renders landing neither pleasant 
nor safe.f This bay, which may be termed Coco Bay, is bounded by a 
level stretch of turtle-frequented sand, behind which is the only good 
example of Pandamis sea-fence on the island ; behind the sea-fence is 
a fringe of coco-nut trees ; beyond the coco-nut zone, and at the mouth 
of one of the largest gorges in the island, is a small stretch of level 
land, due, no doubt, like the shallowness of the bay, to the deposition of 
detritus from the main hill. In this fiat patch, immediately behind the 
coco-nuts and to the w^est side of the stream-bed, is a grove of plantains. 

^ Ball ; Records of tlie Geol. Survey of India, vi, 89. 

t H uiine : Stray Feathers, ii, 109. The landing mentioned by Ball and described 
by Hume is the only one on record at»this bay. Probably, however, it is not the only 
one that has been effected. Though the Coco-nuts that line its margin may have been 
introduced by the sea, this cannot be said of a grove of Plantains that occurs. 
Landing did not seem possible at the time of the writer’s visit, nor was it neces- 
sary ; the bay, which was visited several times, was reached by cutting a path 
through the jungle from Anchorage Bay. It is of course possible, though hardly 
likely, that the individuals who introduced the Plantains also cut such a path. 
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To the Bonth-east of the ohlong spit, and therefore on the east side 
of the island, is a third, much wider bight, three-quarters of a mile 
from cape to cape, but only receding a furlong and a half. The northern 
lialf of this bay, bounded by the hilly spit, is overlooked by steep hill- 
sides ending in clifEs that, though not lofty, are particularly abrupt. The 
southern half, limited by the main island-mass, has a beach of rounded 
boulders ; behind this is a straggling sea-fence in which stands a solitary 
coco-nut tree ,* a narrow belt of true beach-forest lies beyond. It was 
with little expectation of being able to land that we put into this bay ; we 
were therefore agreeably surprised to find that — at least at the time of 
our visit, the end of March — ^not only could a landing be made without 
difficulty, but that the bay afforded a more comfortable anchorage than 
Anchorage Bay itself. The boulder beach slopes rather gradually out- 
w^ards, and is of a considerable width ; pi^obably therefore the sui.d here 
is very strong dmung the north-east monsoon. That the sea-fence is 
here irregular and thin is no doubt due partly to the surf, and partly to 
the fact that it has an insecure root-hold among the rounded stones 
that are piled behind the beach into an embankment which protects 
the forest beyond. This beach-forest occupies a strip of level land that 
stretches backwards from 50 to 1 00 yards to the base of the main hill. 
Three gorges debouch oii this level area and have filled up the interstices 
of the old beach with the soil on which the trees grow. At the mouth 
of one of these ravines there is a gap in the beach-forest occupied by a 
small depression that in March is covered with only a coating of fine 
sun-cracked mud, hut in the rains evidently forms a small lagoon; 
this appears to he the only spot in the island where water ever lodges. 

Though entirely volcanic in structure there is no indication at the 
summit or elsewhere that the island has I’ecently been active. There is 
no crater at the top^, and his examination led the writer to think, not 
that all traces of craterine shape have been obliterated by long ei‘osioii, 
hut that there never has been any crater on the peak. The local featui'es, 
coupled with the nature of the rocks that constitute the island,t 

* Mallet ; Memoirs of the Geol. Survey of India, xxi, 281. 
t Ball ; Records of tlie Geol. Survey of India, vi, 90, only mentions a bed of 
volcanic agglomerate, (of which several crop out round the coast), at Coco Bay, where- 
in are embedded trachytio boulders. Mallet-Memoirs of the Geol. Survey of India 
xxi, 281-283 — describes the Narcondam lavas as compact, or very slightly vesicular 
“ lavas in which crystals of white translucent felspar, and black or dark-brown 
hornblende, are disseminated through a ground-mass which is (generally light) 
grey in unaltered specimens, but pale red in those that have undergone w^oathering 
“ and in which the iron has been peroxidised.” Farther on, Mallet remarks The 
“ lavas of Narcondam are essentially hornblende andesites, and are of a decidedly 
more acid character than those of Barren Island.*’ This character) of acidity 
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appear to indicate tliat originally ITarcoiidam may have been a volcano 
produced, like the volcano that appeared on the Island of Camignin 
ill July 1871/^ by the extrusion of viscid lava without the accompani- 
ment of crater-forming materials. In any case, the depth of the ravines 
that plough the flanks of the hill on every side indicates very clearly 
how remote has been the period of the island’s activity.f 

The top of the island is frequently bathed in cloud ; J during the 
ten days spent in the island in 1891, this cloud* cap seemed to envelope, 
for the greater part of the day, the last 400 feet of the peak. The appear- 
ance, however, was slightly deceptive j for it was noticed that the cloud 
was only condensed on the western aspect of the hill, and that towards 
evening the peak always became clear. The nature of the vegetation 
on the peak, — the trees bearded with moss, and their bark covered with 
TnchoTiianes — indicates clearly that this is a usual state of affairs. 

Save on the sea-cliffs, which are bare, and on the eastern side of 
the peak near the top, where the jungle is thin and scrubby, tlic whole 
island is clothed with dense forest : this consists mainly of lofty trees, 
with bnt few climbers, in the beds of the various watercourses. Ou the 
intervening ridges the vegetation consists of a tangled mass of shrubby 
growth overloaded wuth creepers. Landing at Anchorage Bay one finds 
on the shingle some plants of Ipomma hiloba ; immediately behind the 
shingle, and under the shade of about a dozen coco-nut trees, is an at- 
tempt at a sea-fence, composed of Sccavola Koenigii, HibisGi^s tiUaceuSf 
Morinda bracteata^ Gmttarda speciosa^ Fandanus odoratissimns ; some 
Iporncea grandiflora^ Convolvulus parvifhrus, and Wedelia soandens climb 
over these. Behind these bushes some trees of Barringtonia speciosa^ Termi- 
nalia Gatappa, FrijtJmna indica^ Steroidia rubiginosa^ Thespesia populnea, 
Bmccena angustifolia^ Ardisia Immilis, and Ixora brunnesoens represent the 
beach-forest. There is, however, but scanty room for species of either 
class, and a few plants of FrantJiemtmi siiccifolium underneath the trees 
complete the representation of this sort of vegetation in this situation . 
To the sou til of this point are some low cliffs, covered at the top with a 
tangled mass of Moya 07 'bicnlata^ while at their base plants of JBlucliea 
indicdy Blumea glomerata^ Vernonia divergens^ Besmodkmi polycarpon, 
Gy perns pennahts, and Thysanokena acarifera occur’ j the last-named, — it 
is, by the way, the only grass that is found on the island — is the most 
Xdentiful and seems to be, besides FimhristyUs ferruginea and Boerhaavia 

sti'oiigly supports the conclusion (to which Mallet also inclines) that there neyer 
was a crater in Nareondani, and that the island is of the endogenous volcanic type. 
]\[oscIcy : ‘‘ Notes by a Naturalist 011 the ‘ Challenger,”’ p. 409. 
t Mallet : Memoirs ot the Cool. Survey of India, xxi, 2Bk 
J Bali : Records of the Cool. Survey of India, vi 89. 
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repens, about tlie only species that occurs on the rocky sea-cMs On 

the small islet in Anchorage Bay and on the rooks o le n ^ 

reef that connects it with the main island, is a scrubby Bangle of E^Us- 
cus Hliacens, Acacia conoinna, Dalhergia monosperma, Premna iritegnfoha 
OloeUdion calocarpum, Breynia rhaimddes, Blache andamamca, and 
Gelonimv Ufariwm.,—tlae last-named especially plentitni. 

In the denser interior jungle on the lull between Anchoiage Bay 
and the gorge that debouches at Coco Bay, one is struck by the familiai- 
Andaman feature of grores of gregarious Buphorbi^eous treelets form- 
ing an nnder-gi-owth in a tost of lofty trees. Of this forest F^cus 
nitida and Ficus BumpUi are perhaps the chief constituents ; the two 
commonest gi-egarions species are AetepUla eaceZsa— undoubtedly the 
species on tlie island represented hj tlie greatest number of mdividnals, 
and Mallotus andamanict^s—olso, in many places, very plentifiiL Tlie 
herbaceous species found underneath these treelets are mainly two 
ferns : Acrosticlmm a;ppend{ciilatum, wliicli is not very plentiful, and 
Asplenitim ^iropliyllum, wliicli is. Among otlier species, found cliiefly 
on a comparatively level tract on tlie top of the ridge, where the 
gregarions feature noted during the ascent from the east coast gives place 
to a mixed forest, the undergrowth includes Alsodeia hengalensis, Cam- 
jera Blieedei, Glycosmis jpentajphylla, Oapparis sepiaria, Pisonia aciil- 
leata, Vitis lanceolaria, Leea samhiicina, Memecylofi edide, Ahr^^^^ 
toTUf^s, Mucuna gigantea^ Bvidelia toMentosa, Picus Mspida ^ AcTostichwM 
appendicidatimi is here common, while Asplenmm tirophyUtm h rare. 
The trees are also more mixed, and include, besides the two species of Ficus,.. 
already mentioned, a BomlaXt Frioglossiim cdide, Biospyros Eimih Oroxy- 
Iwni indicuni^ Avtocaipus Tiacooclia^ Autiafis toxicaTia^ Ficus coMOsa, and 
Amoora decandra. Besides the two ferns mentioned, a not infrecpient her- 
baceous species is a hue AiitoipJiopliailus. Along the ravine that passes 
northward to debouch at Coco Bay occur the same species ; near its 
mouth, where the ground is flat, the jungle becomes ' scrub ’ — Morinda, 
Premna^ and such like shruhs, loaded with tangled masses of Ipomcea 
mtifoUa. This type of jungle takes the place of the absent beach-forest ; 
the sea-fence is however well-developed, and is of the usual Malayan 
ij^e, — Pandanus^ Guettarda^ Morinda, Eihiscus tiliaceus, Cwsaljrinia 
Bondiicella, Ooliilnna asiatica, Allopliylus Goble, Tigna lutea, Canavalia 
turgida, and such like plants. Eouud this bay the coco-nut zone is well 
developed ; behind it is the plantain grove already referred to. 

East Bay, visited subsequently, may he here most conv'eniently 
described. On the beach occur both Ipomoca denUcnlata and Ipommi 
hilola ; along with these occur Vigna lutea and Phaseolus adena^itJms ; the 
sea-fence is represented by a few examples of Pandanns odoratlssimus, 
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Hihisms tiliaceus, Gajppa7'is tener a, Ooluh^ina asiatica and Glerode^idron 
inerme, Tiie true beacli-forest, here well developed, contains mnch 
Fisonia exoeha, with a number of toees of the far less GommonPisonia aUaj 
the other trees of the zone are TerminaUa Gatappa^ Galophylltim mopJiyl- 
lumy Thespesia poptdnea, Gyroca^pus Jacquinii^ Ixora hmmiescens, Fims 
hreviGuspis, Ficus callosa^ Odina TPbdier, and Garuga pinnata ; the two last- 
named, though commonest in, are not confined to this zone. The single 
coco -imt tree mentioned as occurring here has probably grown from a 
nut drifted round from the other hay ; at Coco Bay, however, it is more 
probable, considering their association with plantains that the trees have 
been introduced intentionally.'* The edges and bed of the dry lagoon 
already described were covered with Ipomcea Tuipethum, 

Along the edge of the cliff overlooking the west side of Coco Bay 
some species, not seen elsewhere, were met with : Fntada scandens, Acacia 
concin7ia, a Gretoia (in leaf only, perhaps G Icevigata), a TylopJiora (in 
fruit only, perhaps T, glohifera), Pcederia foetida, and. Pioscorea sativa. 
The steep hill-side overlooking the northern part of Anchorage Bay is 
covered with a scrub- jungle of Po^em^ia, Breynia, and such like shrubs, 
with a good deal of Gapparis sepia^da* All over this hill were seen 
withered leaves of the A^iioipliopliallus A The hill-side overlooking the 
southern portion of Anchorage Bay is covered with the same dense 


* These coco-nuts are too old and too numerous to have been introduced of 
recent years 5 it seems strange, therefore, that they have never before been men- 
tioned. The recorded visits to Narcondam are ; — (1). That of Messrs. Hume and 
Ball in 1873, when a landing was ejected, and no more ; (2). that of Messrs. Mallet 
and Hobday in 1884, when four days were spent in investigating its geology and 
topography, and an ascent, probably the fii'st, was made of the peakj (3). the present 
visit, when the peak was again ascended. The account of their landing-place shows 
that it was at Coco Bay that Ball and Hume landed j at no other bay is there shoal 
water. Ball mentions some of the plants noticed by him at this place, but neither 
he nor Hume have recorded the existence of coco-nuts and plantains. Mallet is 
equally silent, his paper being rigidly confined to the topography and geology of the 
island. Though these are the only recorded visits, there have been others paid to 
the island. Hume {Stray Feathers ii, 110) mentions a visit by Col. Tytler. Again, 
Kurz {Report on the Vegetation of the AndamanSi p. 13.) mentions a deputation that 
visited Barren Island in 1866, in search of pasture-grasses; from specimens in the 
Calcutta Herbarium, however, we learn that this deputation a few days later visited 
Narcondam and the Coco Group. lu connection with the systematic list, occasion 
will be taken to refer to the acts of the deputation in question : it is sufiicient to 
say hero that to its members is probably due the merit of having introduced, at least 
the plantains, and perhaps also the coco-nuts. This would make it certain that 
both species were present at the time of Hume’s visit. 

f Corms and seeds of this plant were brought to the Royal Botanic Gardens, 
Calcutta, where it has sent up leaves and has fio'wered. 
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forest, mainly Fieus, but lias for its tuidergiwtb quantities of Caryota 
witb dense patches oi Follia ^4ctoa nnderneatli. 

The ridges between the gorges are tolerably uniform in the nature 
of their regetation ; Premna mtegrifoUa extends a good way upyMorinda 
hracieata is found thronghoat the island and is as common at the top as 
it is on the coast j Trema amhoinensis, Gapparis sepiaria, Acmia con-^ 
cinna, are common species; not infrequent is CalUcarpa arlm^ea^ though 
far less common here than on Barren Island. In the gorges patches of 
Macaranga Tanarhis^ Trema amhoinensis^ Fiptttms veltdinus, Bmhmena 
malaharica, as gregarious species, are common, and form, especially in 
the lower part of the hill, the prevalent undergrowth. The trees are 
those already enumerated, but as additional species, may be mentioned 
the following, all obtained in the gorge leading from Anchoi’age Bay to 
the summit of the peak :—Amoo7'a BoMtuka, Apodytes andafiimzica, Seme- 
carpus heterophylla, Myrisiica glauca, Ficus glaberrima — the last mentioned 
a small tree, at about 2000 feet elevation. The climbers not previously 
noted were Anamirta Cocculus^ frequent ; AntUaxis cahcarpa, very com- 
mon; Tagala ; Gouania leptostachya ; Trichosanthes palmata ; 

Anodendron paziiculatum ; Bisoliidia nummularia ; Fotlios scandens, and 
Strychms acuminata^ at about 1200 feet elevation. The herbaceous 
species not befoi’e observed were Blumea myriocephala^ only once at about 
1600 feet elevation ; Asplenium tiidus, seen on trees tlmoughoiit the ascent ; 
NepJirodium terminans, not common below 1000 feet, very frequent above 
that height; BavalUa spekmcce, here and there throughout the ascent, 
Folypodium irioides, at about 1800 feet elevation ; FoJypodium adnascens, 
on trees throughout the island, not common ; Bryum coronafmn. 

As the summit is neared, and one passes within the area usually 
moistened hy the cloud-cap, the trees are covered with moss (Neckera 
rugulosa), and bear on their bark quantities of THchoniaries pyxi&ifemm. 
In other respects the jungle on the top does not diifer fi^om that lower 
down, except that, owing to the ridges being of necessity greater in pro- 
portion to the gorges than lower down the hill, there is relatively more 
of scrub jungle than one finds below. 

Pew were obtained during the visit : doubtless the season of 
the year was unfavourable. Fo Algm were found either on the rocks 
or washed up on the beaches. The ocean-drifts consisted almost entire- 
ly of fruits or seeds of species that occur on the island ; the only excep- 
tion noted was a fruit of Eeritiera UUoralis found at East Bay. 

Barren Island is situated in the Andaman Sea, in Lat. 12'' 15' F. 
and Lon. 93° 50' E., 60 miles to the east of Middle Andaman, 74 miles 
south-south-west of Farcondam, 80 miles north-north-east of Plat Rock 
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(a submarine peak tliat reaches the surface, hut no more, in Lat. 11^ 12^ 
]Sr. and Lon. 93° 36' E.), and 820 miles due west of Mergiii. As shown 
in the subjoined table, the island, like ISTarcondam, rises abruptly out 
of deep water, especially on its eastern, western and northern sides, to 
a height of 8000 feet or more’^' above the door of the Andaman Sea. 


Table II . — Soundings in the vicinity of Barren Island. 


General direction of 

LINE OF SOUNDINGS. 

1 

Distance in miles from 

1 central cone. 

Depth of sounding in 

FATHOMS. 

E. S. E. 

Itf (i mile from shore). 

118 

E. S. E. 


433 

E. S. E. 

3:k 

641 

E. S. E. 

100 

1260 

N. N. E. 

1:^ mile from shore). 

217 

N. N. E. 

1 

545 

N. N. E. 

1 31 

782 

N. 

! 

325 

N. 

25| 

1,140 

W. N. W. 

H (a mile from shore). , 

ISO 

W. N. W. 

1 

456 

W. N. W. 

4-^ ■ 1 

655 

W. N. W. 

45 

1159 

w. 

11 

169 

w. 

SO 

1130 

S. S. w. 

(f mile from shore). 

47 

s. s. w. 


238 

S. S. w. 

41 

413 


Physiographical accounts of this island have been given by Ballf 
and MalletJ in whose papers a precis of previous information is also 
contained ; a brief description is therefore all that is here necessary. 

hTearly circular in outline and about two miles in diameter, the island 
consists of a huge crater, of which the mouth is a mile wide and 
the rim is from three-quarters of a mile thick at the base — tlmoughout 
its southern half, where it is fi’om 920 to 1160 feet high — to barely half- 
a-mile thick — along the north where its height is from 630 to 790 
feet. The rim is further breached to below sea-level on the west side 
by a part of the original hill having been at one time blown away, the*' 
resulting gap being about a- quarter of a mile wide. In the middle of 

^ Mallet and Carpenter : Eecords of tbe Geol. Survey of India, sx, 46, (footnote). 
t BaU : Eecords of the Geol. Survey of India, vi, 81. 

J Mallet *. Memoirs of the Geol, Survey of India, 251, et. seq. 
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the amphitheatre that results, and therefore about a-qiiarter of a mile 
to the north of the centre of the island, a newer perfect volcanic cone 
rises to a height of 1015 feet. At the top there is an ovoid crater, 
somewhat straighter along its northern than its southern edge, and 
somewhat higher on these edges than at either extremitj. The edges 
mentioned are nearly 80 feet above the bottom of the cup which is 
itself sub-divided into two parts. The western, somewhat irregular, is 
full of loose lava fragments, and has its floor nearly 40 feet higher than 
the other, which is an almost perfect circle, about 20 yards wide, with a 
floor of smooth soft sand. At the west end the rim of the crater is 
about 40 feet lower than along the north and south edges, and is thus 
very little above the floor of the minor western depression. In the 
middle of this dip the rim carries a huge lava block, about 20 feet long, 
10 ft. wide, and nearly 20 feet higb.^ This block forms a striking 
object on the cone as seen from the landing-place. At the eastern end 
of the crater the lum dips even more, and is about 60 feet below the 
level of the northern and southern edges, or just over 20 feet above 
the floor ; the edge is here narrower than elsewhere. In and about the 
crater are several solfataras with crevices whence steam escapes. 

The cone itself consists of volcanic ashes, fairly firm on the south, 
east and north sides, but loose and friable on the westeim face. The 
slope is very uniform, being about 80*^ on every side. The valley be- 
tween the cones contains, at the base of the inner, two lava streams 
that have flowed to the sea through the breach in the outer; of these 
streams the northern overlies the southern. There has also been a 
third flow to the east, this does not, however, come in contact with either 
of the others. The sea, it may be remarked, does not enter the breach 
in the outer cone, the breach, as well as the valley between the cones, 
being filled to above sea-level by the products of the newer volcano. 

The seaward slope of the outer cone is much steeper in the northern 
than in the southern part of the island, and is furrowed by many nearly 
meridional ravines, difficult of access where they enter the sea, but more 
easily traversed farther up. The slope of this half of the ancient 
crater towards the newer volcano is, on the other hand, even and 
I’ounded, consisting for the main part of bare, loose black ash, derived from 
the inner cone. The inner slope of the southern half of the original 
volcano is, on the other hand, except at its base, steeply precipitous ; the 
seaward slope of this half, besides being much more gradual than that 

^ The measurements (Mallet : Memoirs of tlie Geol. Survey of India, xxi, 267) 
are :--Lengtli, 22 feet ; breadth, 11 feet, height, 13 to 19 feet. The greatest height 
is at the west end, where it is also narrowest j its most striking aspect is to the 
spectator on the beach at the landing-place, to whom it looks like a huge tooth. 
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of the northern half, vsliows a second siibconcentric ridge separated from 
the true rim by a gorge that debouches on the east side of the island. 
Gorge and ridge owe their origin, however,- — like the ridge and ravine of 
the same nature, but of more imposing proportions, that occur at the 
south end of hTarcondam — to subaerial denudation, not to volcanic action. 

The exeentric position of the newer cone, with the lesser relative 
height, and the steeper seaward slope of the northern half of the origi- 
nal crater, seems to point to subsidence of that half. Perhaps 
the explosive eruption which effected the breach to the west may have 
had some connection, direct or indirect, with this subsidence. The vol- 
cano represented by the outer cone -was doubtless at one time much 
higher than it is now. 

At the landing-place in the breach there is a hot spring on the 
beach ; the temperature of this spring is steadily falling, and at the 
time of the writer’s visit was 106° The spring doubtless only 

repi’esents percolation of rain water through the heated newer mate- 
rials — the inner cone and lava streams— contained within the circuit 
of the ancient crater.f 

The anchoi'age in the hay at the breach is of the most nncom- 
fortahle description ; the safest anchorage is opposite a small hay with 
a sandy beach, a Fandaiius sea-fence and a line of Coco-nnt trees, on the 
south-west side of the island. Landing by boat is, however, usually 
quite easy on the beach at the hot spring to the north of the point where 
the lava stream falls into the sea ; the surf that rolls into Anchorage 
Bay must make it impossible, as a rule, to land there. 

At Landing Bay the boulders and stones on the beach, bathed by 
the water of the hot-spring, are covered by a species of Galothrix which 
occurs in considerable quantities. Another, Alga^ also a Calotlirim^ was 
obtained from bare rocks in one of the gorges ; no marine Algce were seen. 
On the beach itself, behind a small bed of drift, are some examples of 
Ipomoea hiloha ; the drift contained, in addition to fruits and seeds of 
species noticed in the island, fruits of Barringtonia speciosa and of 
Heritiera Uttoralis.X Close to the beach and to the lava flow is an ex- 
ample of Fongamia glabra ; a little farther inland to the north of the 
lava is a considerable grove of Flueggia microcarpa, with quantities of 
Mitreola oldenlandioides^ in the sandy soil beneath. Beyond this grove is 

^ Prain : Proceedings As. Soo., Bengal, 1891, p. 84f. 

t Mallet : Memoirs of tlie GeoL Survey of India, xsi, 274, 

X Barringionia spcciosa occurs in ISTarcondam, and it may possibly also occur at 
some of tlie bays on tbe south-west and south of BaiTen Island, where the surf 
made landing impracticable. But Heritiera littoralis, tbe fruits of which wore col- 
lected in Narcondam also, does not seem to occur in either island. 
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a tMcket oi Mtmuenda maGrophyUa--the rnGident oi ifcs situation lias 
coiiyerted the species into a straggling slirnb and imparted to it a very 
distinct facies. Gn the lava itself nothing grows, though further inland 
and to the south of the stream it is in several places partially covered by 
beds of Aganosma margmata, which, rooted in the adjacent soil, and 
having no trees on which to climb, prefers sprawling over the bare black 
lava to spreading along the ground among the grass. This grass, 
Isdmmum mutimm, almost completely occupies the plain between the 
lava flow and the inner wall of the onter cone, which is thus a great 
meadow in which, however, thei’e are some patches of scrub jungle, the 
chief constituents heing Dodoncea viscosa^ Mueggia microcarpa^ Gelonmm 
hifarium^ PJiyllanthtis reticulatus^ Trema amtoinensis, Dalbergia tama- 
rindifolia^ and stunted examples of OalUcarpa arborea. 

The inner cone is merely a “ cinder-heap,’^ with hardly any vegeta- 
txou ; a few very stunted examples of Trema amlomensis on its southern 
face, about 650 feet up, and small shrivelled tussocks of Fimhristylis 
ferruginea scattered unevenly over ail the sides except the western, being 
the only plants present. The interior of the crater has more vegeta- 
tion than the whole outside of the cone ; near the crevices in the inner 
wall, and especially on the south side where the soil is moistened by the 
condensation of escaping steam, oocur Nephrolepis tuberosa (also obtained 
elsewhere in the island), Oheilanthes temdfoUa (very small and stunted 
sjDecimens), Lycopodium cermmm (all over the stones in the w^estern, 
more shallow depression of the crater), Psilottmi tricjuetnim (also found 
in Java, on the crater of Gunong Boddas Preanger, by H. O. Forbes), 
FhoUdota imbricata, Vandellia Crustacea and Oldenlandia corymbosa ; in 
the sand at the bottom of the deeper eastern craterine depression occur 
luxuriant patches of Fimhristylis ferruginea. 

An attempt was made to land at Anchorage Bay; owing, however, 
to the heavy surf that rolls in this was found to be impossible. The 
beach in this bay is sandy ; behind it could be seen the usnal sea-fence 
of Fandanus, a species seen nowhere else on the island. Just within the 
Fandanus fence rise 13 coco-nut ti'ees tall enough to be seen and counted . 
Judging from the analagous beaches in the Coco Group and Farcon- 
dam it may he anticipated that there are many seedlings besides. To 
verify this surmise an attempt was made later on to cross the outer cone 
from the amphitheatre and woi*k down to this beach. The attempt did 
not succeed ; the sea was reached, at a point too far to the east and the 
attempt was not considered worfeh repeating.^ Bowing round the island 

* Those wlio liave been engaged in similar work will imderstand bow difficiitt 
it is under such circumstances to strike the proper ridge or ravine. The results 
oX the Journey, which it took a day to accomplish, ■wore not sufficiently rcmLiiiGratiYcv 
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a landing-place was looked for in bay after bay ; to no purpose, bowever, 
tbe beayy sontli- western swell surged on tbeir beaches in breakers so 
huge that any attempt to land was precluded. On the east, north, and 
north- west sides howeyer, landings were effected ; in the first case the 
crest of the outer rim was attained at a point where further progress 
was barred by its precipitous nature. By the gorge entered fi*om the 
north it was found impossible even to reach the crest ; the north-west 
landing, after some difficult climbing, led to the edge of the outer cone 
and permitted an easy descent into the amphitheatre. 

The inner walls of the outer cone, where too steep for trees and 
shrubs, are densely and eyenly clothed with Fogonatlierimn saccliaroidetim, 
along with which are associated patches of Desmoditim polycarpon, 
Oiiycliium Fteris hianrita^ Nephrolejpis tuberosa (found also 

within the crater), and Fimhristylis dipliylla. On one somewhat damp 
spot, where there had been x’ecently a small landslip, were found, on 
the otherwise bare soil, some plants oi Pteris longifoUa, OpUsmenus 
Bmnanni^ Fhysalis minima and Yandellia Crustacea (this last was also 
obtained inside the crater). On the inner northern wall of the outer 
cone, which is heaped -with ashes, there is hardly more vegetation than 
on the inner cone itself, the only species that grows being the Fimhristylis 
found on the cone. At the base of the cliff which forms the inner 
southern wall there is a uniform but not very dense forest the com- 
monest species in which are Terminalia Gatappa (certainly the most 
abundant tree on the island), Eugenia Jamlolana and Gallicarpa arborea 
(both very common), Semecarpus heterophylla^ Qartiga pinnaia, Imra 
cuneifolia, Ardisia JmmiUs, Oi'oxyltim indiciim, Macaranga Tanarms^ Trema 
amhoinensis. Quite a feature is the extent to which a wild vine, 
repens ^ prevails in this area ; among other creepers noted wei^e Gyclea 
peltata (not seen in hTarcoiidam), Ahjncs precatoiduSy and two Dioscoreas 
(only one apparently occurring in Narcondam). Another note-worthy 
feature of this forest is the jxresence, though not in gi^eat quantity, of 
a species of Bendrohriiim. The bare r^oeks in the gorges over which 
water in the rains must pour in cascades are here and there covered 
with dried-up masses of fresh- water Alga^ Calotlirm tasmanioa. 

The forest on the outside of the outer cone is much like that just 
described though the trees are more weather-beaten. The species pre- 
sent inside are all met with outside also, but though Terminalia 
Gatappa is still undoubtedly the most plentiful tree, and there are many 

considering the limited time at the writer’s disposal, to Justify another attempt. 
The majority of the gorges on the south side of the Island have an eastward, 
tendency, and are thus unlike those in the north side which are more truly radial ,* 
this circumstance led to the selection of a point for descent too far along the rim. 

J. 11. 8 
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exmi'ples oi Ficus Btimphn and Ficzis nitida^ witli a coiisideraMe 
number oi Fuu$ cuspuUf era. The two Bioscoreas uve very comiiion 
climhens ; is exceedingly common as a cliiiiber, or 

rather as an iindershrixb, in the foxiest j Qhriosa supesha was seen in 
the seaface jungle on the east side of the island ^ Itimi- 

lat'um, another species not seen in ISTarcondam, is very common on 
the outside of the outer cone. On hare rocks near the mu Boer Jiaaina 
repens is plentiful, and species of the littoral class noted at the points 
where landings were effected include Hibiscus tiliaceus, Sterculia ruhi- 
gmosa^ Coluhrina asiatica^ Ixora hnmnescens^ Fkiclim indica, Wedelm 
scandensy Bcoevola Koenigii, Fremna integnfoUa^ QlocMdion ealoaarjmm, 
Oelonium hifarium, Terminalia Gatappa, a truly littoral species, spreads 
here from base to top of the outer cone; the same is true of Jform^a 
hracteata, another plentiful sea-coast species. Cocos and Fazidanm have 
been already mentioned as occurring only at Anchorage Bay. 

The question regarding the Coco-nut trees on Barren Island is some- 
what simpler than in the case of Harcondam, for they have not been deli- 
berately planted : at the same time it cannot be contended that they 
afford an unequivocal instance of introduction by the sea. It is not clear 
that any one has ever landed at Anchorage Bay it is certain that for 
the greater part of the year, to attempt to do so would be very danger- 
ous. At the same time when shijDS call they usually anchor at this 
place, and it is not improbable that during some such visit a coco-nut 
dropping overboard has been washed ashore and germinated in the drift 
collected by the roots of the sea-fence. Man indirectly, rather than 
the sea, may therefore be sup|)Osed to have been the introducing agent. 

Fungi were as scarce on Barren Island as in hTarcondam, and the 
only moss met mth was Bryum coronatum. 

To complete the account of these islands mention must be made of 
Plat Hock, situated, as has been already mentioned, in Lat. 11*^ 12' IST., 
and Lon. 93^ 86' E,, 80 miles south-south- w'est of Barren Island, 50 

^ From the Report of the Andamans’ Committee already referred to {Froceedings, 
As, Bog. Bengal, 1866, p. 215) it would appear that their experience was quite that of 
the writer. The passage is interesting and is worth quoting verhatihn : — “ The only 
place where there seemed any chance, was on the south-west, where a small 
sandy-beach, with a heavy surf running, was discovered, above u'liich four old 
“ cocoanut trees were seen. A boat was sent towards the shore and got bottom at 35 
“ fathoms, but as we had not much time to spare, the whole of the ground could 
“ not be gone over, ^ The italics are the writer’s 5 the passage will be referred 
to again in the systematic list of the plants collected. It is strange that tlioiigli 
from the year 1866 onwards these coco-nut trees have been used as the guide-mark 
to the safest anchorage on the coast of this island, neither Hume, Ball nor Dklallot, in 
their accounts of the island, have noted their presence. 
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miles east-sontli-east of Rutland Island, and the same distance due east 
of tlie opening, Duncan Passage, between Rutland Island and Little 
Andaman. Tlie rock appears above tlie surface, and no more ; but tkougli 
so much smaller as a subaerial peak than Barren Island or Narcondam, 
as a submarine peak it is evidently larger than either, since its summit 
appears as a long narrow bank that carries fi'oin 15 to 80 fathoms of 
water ; this bank does not extend to the east or the west for more than 
two miles from the Rock, but towards the south extends at least 10 
miles, to the north more than 20 miles. Bej-ond the edge of this bank — 
the Invisible Bank of the Admiralty maps — the lead sinks at once into 
deeper water. The Bank itself has been carefully surveyed but of the 
absolute depths of the soundings just beyond we know little or nothing, 
so that though this survey is invaluable to navigators, from a hydrogra- 
phical point of view it leaves much to be desired. Meagre however as 
its details are it shows that the soundings are deeper towards the east, 
south, and ^vest than they are towards the north. The following Table 
indicates the soundings shown in the Admiralty maps : — 


Table III , — Soundings in the ■vicinity of Plat Rock. 


General direction of 

LINE OF SOUNDINGS. 

Distance in miles from 

ROCK. 

Depth in fathoms. 

N. N. E. 

1 

14 . ■ 

N. N. E. 

i 10 

25 

. N. N. E. 

13 

27 

N. 

5 

38 

N. 

15 

80 

N. W. 

5 

16 

N. W. 

10 

59 , 

N. W. ' ! 

! 

15 

1 168 ' 

■ W 

10 • 

00 (no bottom.) 

W. 

35 

500 

s. w. 

dh 

78 

s. s. vv. 

8 

35 

vS. s. w. 

16 

200 (no bottom.) 

S. E. 

2 ■ ■ 

16 

. :S.''E.. . ■ 

7 

48 

S, ,E. 

12 

200 (no bottom.) 


Along the cast side of the bank none of the soundings made have 
touched bottom, but they show that the edge drops into deep water 
within 5 miles of a line running from south- south -w^est to north-north -east 
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tlumigli tlie rook; along tHs line the soundings show a ratlien sharp 
ridge with relatiyely shallower soundings for the whole length of 
the bank; this line, it is hardly necessary to repeat, is that on which 
both Narcondam and Barren Island also show their shallowest sound- 
ings, -while the axes of all three islands indicated by this direction form 
very neaily a Gontinuous straight line. 

The nature of the bottom on this bank is only mentioned in the case 
of one sounding ; this depth, 25 fathoms, gives, as might be expected^ 
coral: it would be interesting to ascertain whether the subaerial portion. 
Fiat Rock itself, is part of a raised coral reef, or a remnant of an origin- 
ally larger island of volcanic structure. Raised coral reefs occur in the 
Andamans to the west, and in the Nicobars to the south ; it may there- 
fore be anticipated that here it will be found that the suhaerial portion 
of the bank is weathered coral ; at the same time it would be more satis- 
factory to have the question settled by a visit to the rock. Reasoning 
from analogy, however, there is little doubt that the basis of this coral 
bank is a submarine volcanic peak, and that it forms but one of a series 
to which the others also belong. 

Our knowledge of the bottom-contour of the Andaman Sea is not 
so satisfactory as is that of the Sea of Bengal. English geographex-s 
2 :ive no attention to the point ; German geographers have mapped the 
sea somewhat hastily and from rather meagre data. Thus Bei’ghaus 
indicates hy the contour lines in a map of ‘‘ Heights and Depths 
that a deep gap, connecting the Sea of Bengal and the Andaman Sea, 
exists between Achin Head in Sumati’a and the Nicobai-’s. It has how- 
ever long been known that the ridge in this channel carries only 760 
fathoms of watei\ In a larger map f Berghaus shows deep water as 
overlying not only the ludge between the Nicohai’S and Sumatra, but 
also over that between the Andamans and Nicobax’S and, what is quite 
unaccountable, between Pi-eparis and the Coco Group ; this last channel 
has long been known to cany no moi^e than 150 fathoms. As regai’ds 
that between Little Andaman and ihe Nicobai-s, Carpenter had, on 
grounds of temperature, predicted what Hoskyn has since shown to be 
true, that the ridge under it could cariy at the utmost 740 fathoms ; its 
actual depth is 736 fathoms. In this map also two soundings ai-e showm 
in the meridian of Lon. 96^ 10' B., one of them in Lat. 11'' 35' N., for 

^ Stieler’s Hand Atlas, Sheet 8, dated 1878. 

t Stieler’s Hand Atlas, Sheet 67, dated 1881 and revised to 1884 j scale 1: 
12,500,000. Perhaps the contour line in this map means the 100 fathom line ; this 
would expitiiii the shading in the straits mentioned. If so, it is too far from land, 
and coincides with the 1000 fathom line rather than the 100 fathom one. 
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whieli 2300 fathoms are indicated ; the other in Lat. 12° 30' N cives 
2097 fathoms. These soundings appear to be devoid of authorit^ at 
all events they are qnite wrong.* ; • 

A more reliable map is, however, to be found in the same work t 
This map, designed by Peteimann and drawn by Habenieht, is nnfortu 
natoly for our purpose, on a smaller scale than Berghaus’ map. ’it shows 
Carpenter’s Eidge jutting southward into the 2000 fathom line imnie 
diately to the west of the Andamans; shows comparatively shallow 
water (between the 100 and the 1000 fathom lines), in the two channels 
between the Andamans and Sumatra, and indicates a depth of 1737 
fathoms in Lon. 96° 11' B. and in Lat. 12° 24' H.-practically the situa 
tion of Berghaus’ 2097 fathom mark ; this sounding indicated by Peter- 
mann has the advantage of being a real one. Going further into 
detail however, one finds that not even Petermann’s map gives anv idea 
of the true state of affams within this sea J Bor the 1000 fathom line 
is there shewn as enclosing a long and narrow trough half way between 
the Andamans and Tenasserim ; the three peaks that have just been 
described are therefore shown as springing from a slope that trends un 
wards from the bottom of this ti-ough to the Andaman rido-e. Instead 
however, ^ of indicating a line to the eastward of these pe!aks the 1000 
fathom line passes westward between ISTarcondani and Barren Island to 

t Andaman, where soundings 

oi 1130 and 1159 fathoms have been obtained ; these, it may be remarked 
close inshore though they be, have proved (with the exception of a 
veritable sounding of 1284 fathoms 50 miles east of httle Mcobar and 
sounding that gives 1260 fathoms with no bottom in Lon 
95° 30' E, and Lat. 11° 45' E.) the deepest soundings yet obtained^ £ 
Andaman Sea, and are more than 100 fathoms deeper than the deepest 
indicated along the line that connects Barren Island with hTarcondam. 

There is no doubt that taken collectively these three peaks indicate 
a northward continuation of the line of volcanic activity known as the 
“ Sunda Eange,” which stretches up from Sambawa and Blores throuo-h 
Java and Sumatra at least to Barren Island. Von Bach in his work on 

* In a previous paper (Joum. As. Soc. Ben;,, lx.pt. 2„ p. 284) the writer was 
misled by these soundings, which he supposed to have some foundation, into giving 

the depth of the Andaman Sea as over 2,000 fathoms. “ fe 

t Stieleris Hand Atlas, Sheet 68, dated 1884; scale 1 : 30,000,000. 

J In criticising these maps the writer would wish it understood that it is from 
no desire to cavil that he points out their defects ; it is only because they are worthy 
of cruicism that reference is made to thorn. Except the Admu-alty maps, which 
are above reproach, no English map with which the writer is acquainted dosoi-ves 
to be mentioned alongside of those in Stieier’s work. 
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volcanoes did not cany tlie chain beyond Barren Island, but GriOitli, 
wlio in passing Narcondam recognised its volcanic iiatnre, suggested 
to McClelland tliat here might be seen a northward extension of the 
same cliaiii. McClelland not only adopted the suggestion but sought a 
still further extension to the north, in the mud-volcanoes of Rainri and 
Cheduba, off the Arracan coast and other writers, such as Daubeuy, 
Scrope, Mrs. Somerville and Mallettf have adopted the same view. 

Ramri and Clieduba lie to the west of a tertiary ridge that composes 
the Yomah of AiTacan, which, in the latitude of Ramri, reaches a 
height of 4,000 feet. This range is continued southward into and 
beyond the Andaman group. Thus it passes through Diamond Island 
to the Alguada reef, beyond this, across a channel less than 60 fathoms 
deep, to Preparis, and again across another of 150 fathoms to the Coco 
Croup, Great Andaman and Little Andaman. It would appear after 
this to pass to the westward of the Nicobars, though its precise relation- 
ship to that gi’oup has not yet been made clear ; finally it reappears, not 
in Sumatra, but in a long line of islands — the Nias group -—that stretches 
south-eastward along the western coast of Sumatra. J The line of 
volcanic activity to which Barren Island and Narcondam presumably 
belong, lies from Narcondam southwards to the east of this tertiary 
ridge ; if, therefore, Ramri and Cheduba belong to the same line, we 
have to believe that, after continuing for the whole length of Sumatra 
and the Andamans parallel to this ridge, the volcanic line at its nor- 
thern end, where its activity is weaker than elsewhei’e, crosses the 
tertiary formations whei^e they have become thicker and stronger. 
This is in itself a proposition, the truth of which is so hard to accept, 
that when Blanford§ suggests that the time northern CGiitinuation 
of the Sunda volcanic range is to be found in the extinct Burmese 
volcano of Popah, and the extinct Yunnan one of Han-shueii-shan, wo 
realise that he must be right, and are surprised that, after all, Mallet is 
inclined, in a modified sense, to favour the earlier view.|l The volcanoes 
of Ramri are of a different type from those of the Sunda Range ; they 
belong to a series of gas vents, all of the same general character, tliougii 
none of them so active as the Ramri ones. The Sitakund in Chittagong, 

* McClelland, Journ. As. Soc. Beng., vii., 77. 

t Mallet does this (Records of the Geol. Survey of India, xi., 203) in a different 
sense from the earlier writers j they, owing to a want of definiteness in the accounts 
on which they relied, mistook the gas volcanoes of the Arracaii Coast for tru (5 
“ steam ” volcanoes. 

X Kurz : Joimn As. Soc. Beng., xlv., pt, 2, 105. 

§ Manual of the Geology of India, Hi., 725. 

i| Mallet : Memoirs of the Geol. Survey of India, x.xi., 253, 
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and tlie various hot springs in the valley of Assam, like those in the 
Kamlba Forest/^ are examples of this series, which forms a continuous 
line parallel on its -western side to the tertiary ridge referred to, just as 
the true volcanoes, to the line of which Barren Island, hrarcoudain and 
Popah belong, are parallel to it on the east.f 

Whether they belong to that particular group of volcanoes known 
as the Sunda Range, or not, there is no doubt that ISTarcondaiii and 
Barren Island belong to the genei^al volcanic system extending from 
the Kuriles, through Japan and the Philippines, to Malaya — a system 
of -which the Sunda Range itself forms but a portion. Like the other 
members of this system, these peaks are situated, not on, but just within, 
the margin of the continental elevation forming Eastern and Sonth- 
Eastorn Asia, wherever this rises abruptly from great ocean-depths ; the 
main difterence between them and most of the peaks of the system is 
that, ■^vhe^eas the space between the edge of the continental area and 
the line of volcanic activity is in other cases sub-aerial, that space is here 
for the most part sub-marine. This space forms, in the case of Sumatra, 
the main body of the island — the volcanic line being much nearer the 
eastern margin — and the rocks of which it is comiiosed include all those 
that go to form the islands of the Kicobar Group ; these rocks appear 
once more, not in the main cliaiii of the Andamans, but in the small 
islands to the east of South Andaman (nortli-easfc of Port Blair) known 
as “The Archipelago. Keith er in, nor opposite, the Kicobars is there 
any ti*ace of the complementary volcanic ridge ; to the east of this “ Archi- 
pelago,” however, it is indicated by Elat Rock and Barren Island. 

Kot only is the volcanic line of Sumatra absent from the Kicobars, 
but no trace has yet been found in that group of the sandstones of the 
Arracan hills, wdiich are prolonged into the main chain of the Andamans 
and which reappear in the Kias. The result, therefore, is that the 
Arracan- Sumatra chain, in place of constituting a single i*idge consists 

Praia : Proceedings As. Soc. Bengal, 1887, p. 201. 

t Tlie reasons for thinking that the northward prolongation of the Sunda 
Pange has not crossed the Arracan- Andaman ridge are, therefore : — 

1. That the volcanoes on the west side of that ridge, which are supposed to 

conbinno the Sunda line, arc of a different type fi'om the volcanoes of the Sunda 
■■Eange.""" ■ .. ' ' 

2. That these western volcanoes in Eamri belong to a system of vents of the 
same type as thomselves, characterised by a linear distribution parallel to the 
western base of the Arracan- Andaman tertiary ridge. 

3. That the Sunda Eange is continued nox*thward by a series of vents of the 
same type tiiroughont, the character of linear distribution j^arallel to the eastern 
base of the Airacan -Andaman tertiary ridge being maintained nnaltercd, 

X Oldham : Eecords of the GeoL Survey of India, xviii., 141. 
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of two — a western tertiary ridge most marked in tlie north and tailing 
off towards the south, and an eastern volcanic ridge most marked in the 
south and dwindling into insignificance northwards. 

The question whether the line in which hlarcondam, Barren Island, 
and Blat Eock are situated consists of a series of isolated peaks, or if 
these peaks are only the snh-aerial portions of a continuous ridge, remains 
to be considered. Such evidence as there is appears to indicate that 
they are situated on a ridge : it is not, however, at all complete. It has 
already been remarked that the soundings on a line passing north-north- 
east from hTarcondam are relatively shallower than those on any other 
line. This has been explained by Carpenter as perhaps indicating that 
the deltaic shelf of the Irrawady extends as far out as Harcondam.'* 
It may be anticipated that this -will not be found a sufficient explana- 
tion of the phenomenon. It will be observed that the soundings gradu- 
ally deepen for a space of 9| miles, till the bottom carries 362 fathoms, 
and that beyond this point it gradually shallows till the coast of Pegu 
is reached. If hTarcondam were situated on the edge of a delta-shelf, 
one would expect that the soundings would not show so great a dip within 
its mai’gin, and would further expect that soundings on lines carried at 
right angles to the line under discussion would give some indication of 
a more or less level area. Yet what we do find is that, before four miles 
to the east or three miles to the west of the island have been reached, 
greater depths have been obtained than the deepest sounding on the 
north-north-east line. This appears to indicate that l!Tarcondam is not 
so much on the edge of a shelf, as at the end of a ridge that runs towards 
and into the Pegu coast-line. That this ridge is overlaid by the deltaic 
mud to within ten miles of ISTarcondam, and that the presence of this 
mud explains the gentle slope from its deepest point upwards to the 
Pegu coast is no doubt true ; but the steady rise during the last ten 
miles towards hlarcondam, coupled with the more abxmpt dips to tlie 
east and to the west, indicate the existence of a ridge. The matter is 
capable of direct demonstration : a few lines of deep-sea soundings co- 
ordinate to the line of soundings taken towards the north-north-east, 
will disclose the true state of matters. It would also be equally easy, 
by making a line of borings along the continuation of its line, and a few 
co-ordinate lines across in the mud of the Irrawady delta, to demonstrate 
whether the supposed ridge passes subterraueously into Burma. 

The same comparative shallowness is indicated by the line of 
soundings to the south-south- west of Barren Island, and to explain the 
fact Malletf suggests the possibility of eruptions of ash distributed 

^ Carpenter: Eecords of the Geol. Survey of India, xxi., 48. 

t Mallet : Eecords of the Greol. Survey of India, xxi., 47. 
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in ftis particular direction hy the action of currents. It would seem 
easier however, to explain these soundings hy supposing that Bawen 
Island formed the northern termination of a ridge on which Mat Rock 
with Invisible Bank, is situated. Here, too, the matter is easily capable 
of demonstration: soundmgs on a line bearing from Barren Island to 
P at Rock, with one or two transverse lines of soundings whl show 
wnetlier sucli a ridge exists. ^ 

The hypothesis that in Harcondam we see a continuation of the 
Sunda line of volcanic activity is not invalidated bv tlie depth of th^ 
soundings between it and Barren Island. We know that there is a much 
deeper gap than this between two members of the same chain : in the 
well-knoira rift between Bali and Lombok, though the islands mentioned 
arc oaly 15 miles apart, the narrow strait between is 2,100 fathoms 
deep.- And as a matter of fact, though the ridge is here deeper, it is bv 
no means absent, for a sounding on the line bearing from Narcondam 
on Barren Island gives only 1,010 fathoms, while soundings to the west 

ridge and the Andamans, give 
1,140, 1,169, and 1,180 fathoms. Though our knowledge of the bottom 
contom’ of the southern part of the Andaman Sea— the portion to the 
east of the Nicobars— is very defective, the little that we know bears 
out the hypothesis of an eastern as well as a westem ridge. At a point 
50 miles east of Little Ricobar a sounding of 1,284 fathoms is recorded 
while 30 miles further east the bottom is only 1,000 fathoms deep Then 
north of Pulo Rondo, in Lon. 95° 10' E., the depth is 990 fathoms' while 
20 miles fui-ther east it is only 930 fathoms. These soundings of 930 and 
1,000 fathoms not improbably indicate the ridge on which Elat Rock 
Ban-en Island, and Narcondam are situated. The 990 and 1,284 fathom’ 
soundings must indicate the trough between the ridges; for to the west 
of the latter lies the Rieobar Group, and to the west of the former in 
Lon. 94 20 E., we find a depth of 975 fathoms, doubtless indicative of 
the western or Indian Ocean slope of the Mcobar-Sumatra ridge since 
25 miles further north, in Lon. 94° 26' E., we have a sounding of 760 
fathoms indicating the crest of that ridge. The soundings referred to 
are shown on the two maps that accompany this paper. 

There is, perhaps, some connection between the depth of the rift 
separating Rarcondam from Barren Island, and the fact that from Barren 
Island itself southwards the volcanoes either still are, or have till re- 
cently, been active, while those from Rarcondam northwards have lom^ 
been extinct. This has a certain bearing on another controverted poiiiL 
Von Bach, as has been already stated, recognised the Sunda volcanic line* 


J. a. 9 


* Wallace, Island Life, 423 {laap). 
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as extending to, but not beyond, Barren Island. To Blanford is due tbe 
merit o£ having npset the fanciful hypothesis of the further extension 
of the line across the Arracan Yomah, and of having suggested its pro- 
bably true northern continuation. More recently it has been proposed^^ 
by Berghans and others to snb-divide the extended Snnda line of Blan- 
ford into a Snnda Range proper, ending at the northern limit of Sumatra, 
and a Pegu Range, containing Barren Island, Narcondam, Pop ah and 
Han-shnen-shan. But it is obvious that if any sub-division be necessary, 
the one proposed by Berghaus is erroneous. A sudden deep gap in the 
line, with the further character of activity to the south of it, and non- 
activity to the north, is a much more natural cleavage than merely a 
number of miles of intervening sea, the nature of whose bottom is un- 
known or has been misunderstood. If therefore Berghaus be justified 
in diferentiating a Pegu Range, it is clear that Barren Island must be 
excluded from it, and that we must return to Yon Buch’s view, that 
Barren Island is the most northerly member of the Sunda Range. The 
Pegu Range of very old and long extinct volcanoes begins then at 
Narcondam, and extends at least as far as south-western Yunnan. 

The biological interest of these islands is not so great as the phy- 
siographical, because, whether the ridge here postulated exists or not, 
there is little doubt that these sub-aerial portions never have been con- 
nected with any of the adjacent lands. If Flat Rock has ever been sub- 
aerial, and in a fit condition to shelter air-breathing creatures and 
support vegetation, it is so no longer ; how great soever may be the 
antiquity of the outer cone of Barren Island, it is probable from its con- 
figuration, that at one time it has been the scene of a catastrophe like 
that which in 1883 devastated Krakatau and totally destroyed its 
animal and vegetable life. The only one that, from its topography, has 
evidently remained for many ages in its present condition is Narcondam. 
Already the writer has laid before this society some notes on the Fauna 
of the islands f ; it remains now to be seen whether the biological facts 
indicated by their Flora are in agreement with the deductions that 
should follow from their pliysiographical configuration. 

All the plants found in the two islands are enumerated in the list 
that follows 5 running numbers are added to the locality so as to show 
at a glance how many species occur in each. In the discussion tliat 
succeeds the list the peculiarities of each island are dealt with before 
their common characteristics are considered, 

^ Stieler : Hand Atlas, sheet 8. 

t Prain ; Proceedings Asiat, Soc., Bengal, 1892, p. 109, 
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FiAms COLLECTED m ISTaecondam ato Barren Island, 

I. MEKISPERMACBJB. i. 

1. Anamirta CoccuLUS W. & A. Farcondam (1). 

India, Iiido-Ciiina, Malaya. 

2. Cyclea beltata H. E, & T. Barren Island (1). 

Andamans, Mcobars, Burma, 

3. Antitaxis calocarpa Kurz. .Farcondam (2), common, 

Andamans and IlicoTbars. 

II. CAPP ABIDED, iL 

4. Capparis sepiaria Linn., mr. grand ieolia Kurz. Karcondam (3) | 
Barren Island (2) ; common. 

Andamans, Burma, Malaya; tlie variety does not occur in India, 

5. Capparis tenera Dalz., var . latipolia H. f. & T. Karcondam (4). 
Andamans, Tenasserim ; tlie variety does not occur in India. 

in. VIOLARIEJE. — . 

6. Alsodeia bengalensih Wall Karcondam (5). 

Assam, Burma, Andamans, Nicobars. 

iv. aUTTIEER^. — . 

7. Calophyllbm inophyllum Linn. Karcondam (6) ; beach-forest. 
Mascarene Isds. ; S. E. Asia ; Australia ; Polynesia. 

y. MALYACEJE. iii. 

8. Hibiscus tiliaceus Linn. Karcondam (7) ; Barren Island (3). 
Cosmopolitan on tropical sea-shores. 

9. Thespesia populnea Corr. Karcondam (8). 

On tropical coasts throughout the Eastern Hemisphere. 

10. Bombax insigne Wall., var . polystemon Prain; var , nov . caudice 
armata, foliolis 7-9, sessilibus anguste lanceolatis, subtus glaucescenti- 
bus, staminibus plurimis (circa 700); capsula 3‘5 — 4 poll, longa : fiori- 
bus rubris. Harcondam (9); common. 

India, Indo- China, Andamans, Malaya ; this variety endemic. 

There has been some confusion as regards the Asiatic species of Bomhace ; the 
writer, therefore, takes this opportunity of giving diagnoses of all of them. His 
excuse for doing so in this place, is that it was the difficulty of localising this tree 
that led to the study of the genus. 

Bombaces Asiatics. 

Arbores (ordinis MALVACEARUM)grandes, saltern juniores candice armatm foliis 
digitatis ; calyce coriaceo ; stylo simplici ; fructn capsulari, segmentis 5 ; seiuinibuB 
lana endorcarpii involntis. 

Fructns segmentis crassissime coriaceis, seminibas sarcinis 
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laua) propriis tligtincte mTolutis I cortice dm viridi: tubo 
staminali 1-seriali, segmentis 5j l-S-antberis, petalis alter- 
nis 5 fioribus minoribus sordide lateo-albis . . . Bomhax pentandrum (Enodeno 

clron anfracUiosum). 

[Ill India peninsalari et in insnlis Andamanensibns, indi- 
gena et sylvestris; in India boreali, in Indo-Cbina et 
prEGsertim in Malaya late cnlta et forsan inqnilina.] 

Fructns segmentis ligneis, lana endocarpii vis in sarcinis 
distinctis segregata; cortice mox cinerascente 5 floribtis 
maximis, ssopissime rnbris : — 

Tube staminali 5-seriali, serie interiori segmentis 5, 

2-antlieriBj petalis alternis, cum serie altera stamini- 
bus siniplicibus, l-antberis, 10 per paria petalis 
oppositis fascem centralem stylum amplectentem 
formante; ceteris in pbalangibus 2-cniralibus 5, 
petalis oppositis dispositis, staminibus plialangium 
singnlarum sub-13, omnibus binis l-antlieris ; folio- 
lis longius petiolulatis, laminis acuminato-caudatis 
subtus viridibus; stylo longibracbiato ; capsiila 

velutina Boml)ax malalarioiim^ 

[In India peninsulari et boreali, in OMna australi et Indo- 
china, in arohipelagine Malayana, insulis Philippinensi- 
bus ot Australia boreali-orientali frequeus.] 

Tnbo staminali mnltiseriali, staminibus omnibus binis 
1-antheris, serie interiori (forsan cum serie altera 
tantum speciei prascedentis comparanda) stamini- 
bus 20 petalis oppositis annulum stylum amplecten- 
tem formante ; ceteris in pbalangibus 2-cruralibus 
5, petalis oppositis dispositis, staminibus pbalangium 
singularum numerosis 5 foHolis breve petiolutatis 
vel scssilibus, laminis acutis 5 stylo brevibracbiato j 

capsula glabra Bomhax insigm. 

[In India peninsulari occidentali ; in Indo-Cbina et in 
Malaya.] 

Bomhax pentandrum and B, malaharicum are wonderfully uniform in tlio number 
and arrangement of tbe elements of their stamina! whorl ; B. msignc, while equally 
uniform as regards the arrangement, varies considerably as regards the number 
of stamens in its phalanges. The subjoined key shows the distinguishing featui'es 
and relative position of the most important of these varieties. 

Tubo staminali ovario plus duplo longiore 
foliolis subsessilibus late lanceolatis, 
subtus viridibus glabris ; floribus albis 5 

(capsula ignota) Bomhax msignoj scb.-sp. anceps {B, 

anceps Pierre). B. malaharici var. 
alhifiora Wall. [Cat. n. 1840/8 et 
1840/4] vel ad banc sub-speciem, 
vel ad B, msignis genuini var. 
alhmn referenda est. 
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[Burma (Shan) 5 Oochin-Ohina.] 

Tubo staminali OTario vix longiore Bo^nbaw msigne, sub.-sp gcnvma. 

Staminibus plialangium crnralibus 
iitrin<iueciroa20:—- 

Staminibus plialangium singulanim 
inter- crnralibus circa SO, capsula 
(unius ignota), 10-12"pollicari : — 

Foliolis subsessilibus late lanceo- 
latis Yel oboYato-mucronatis, 
subtusglaucesoentibusjfiori- 

bus rubris ty%nca {B. insign eWoXt i B. fes- 

tiram Wall. [Cat. 1841]}. 
[CMttagong; Arracanj Pegu.] 

Poliolis siibsessilibus late lanceo- 
lafcis, subtus Yiridibus gla- 

bris ; floribus albis var. alba (Sahnalia maldbm'ica 

Hort. Bogor., Scliott). 

[Java, culta; forsan Burma (ride siipm B. cmceps).] 

Poliolis breYe petioliilatis an- 
gusto lanceolatis, subtus 
glaucescentibus 5 floribus ru- 
bris var, andamanica, 

[Andamans ; ins. Cocos]. 

Poliolis breve petiolulatis an- 
guste lanceolatis, subtus 
puberulis ; (florum colore 
ab autore negleoto; capsula 

ignota) var. camhodiensis {B. camhodieiise 

Pierre. 

[Cambodia.] 

Staminibus pbalangium singularum 
interoruralibua circa 60, capsula 
10“12-polHcari, foliolis subsessili- 
biis late lanceolatis, floribus ru- 
bris vai'. Wightii. 

[Indian ill prov. Kanara, Anamallai, Malabar,] 

Staniinibus plialangium singularum 
intercruralibus circa 90 5 capsula 
3-“4-ponxcari tantum ; folioKs 
sessilibus anguste lanceolatis, sub- 
tiis glaucescentibus ; floribus ru- 
bris var. polysfemo7h 

[Narcondam.] 

Staminibus pbalangium crnralibus utriu- 
quo 10 j plialangium singularum in- 
tercriiralibus circa 30 j capsula 10-12- 
pollicari j foliolis breve petiolulatis 
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lanceolatis subtus viridibus glabris, 

floribus viridescentibus y&v. larutensis. 

[Perak ; proT. Larnt : forsan etiam in arcliipelagine Malayana 
apud Priaman], 

It will be noted that the writer is unable to perpetuate tlie generic rank 
(JEnodendron) assigned by DeOandolle to tbe Linnean Bombay ‘pentandrum. When 
the differences in the staminal columns of the three ^species’ here recognised 
are reduced to the simplest possible terms, we observe that in B. pentandrum this 
whorl consists of but one element, the items of which are alternate with the petals ; 
that ill B, insigne, likewise, there is but one element, the items of which are opposite 
the petals ; that in B. malalaricum, on the other hand, both these elements occur. 
Either, therefore, Bomhass malabaricum and Bomhaz insigne typify two genera as 
distinct from each other as Briodendron is from either; or, as is here proposed, all 
three are congeneric. In another place the writer hopes to show that he is right 
in thinking, with Schumann, that Bachira does not deserve to be removed generi- 
cally from Bomlax ; that he is justified in further reducing Ohorisia to BHodendron, 
and therefore also to Bomhax^, and is entitled to believe, with Willdenow, that the 
characters which separate Adansonia from Bombax are too trivial to be generic. 

On the other hand, it will be noted that the material of some of the forms 
included in B. insigne is not yet complete, and it will be readily understood that 
writers who recognise as distinct the ' genera ’ referred to in the preceding paragraph, 
will be still more apt to treat as specifically separable the various forms of B. insigne 
here defined. No work on Indian Botany hitherto published notes B, insigne as 
Indian ; the tree, when mentioned, is stated to occur only in Indo-Ohina. 

Ti. STERCULIACE^. ly. 

11. Stergulia rubigniosa Yent,, glabrescens King. Farcondam 
(10 ) ; Barren Island (4). 

Andamans and Ficobar coasts, general ; tbe variety only. 

— . Hbeitibba littoealis Dryand. Farcondam, fruits on beacb, B. 
Bay ; Barren Island, fruits on beacb at Landing-place Cove : not found 
growing in either island. 

VII. TILIACEJS. — . 

12. Grewia MViGATA Yabl. Farcondam (11) ; in leaf only. 

Africa 5 India, Burma, Malaya ; Australia, 

viii. RUTACE-^. — . 

13. Glycosmis PENTAPHTLLA Corr. Farcondam (12). 

India, Indo-Gbina, Malaya, 

IX. BURSERACE^. v. 

14. Gabtjga pirrata Roxb. Farcondam (13) ; Barren Island (5) ; in 
both islands common. 

India, Bui'ma, Malaya. 

— . Oanaeium BUEBYZLum Kurz. Farcondam ? 

The leaves of this species occur in Herb. Calcutta, and are given, as from 
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Narcondam, on the aiitliority of the Andaman Deputation of 1866, by whom the 
specimen was collected ; the writer did not see the tree in 1891. As the depu- 
tation visited the Coco Group (where the species does occur) as well as Nar- 
condani, and as there are many other errors of locality on the tickets of their 
collection, the species, though here mentioned, is not formally included in the list. 

X. MELIACE-^. — . 

II). Amoora Eoeituka W. & A. l!larcondam (14). 

India, Burma, Malaya. 

16. Amoora decandra Hiern. ISTareondam (15). 

Central and Eastern Himalaya ; Malaya. 

— . CajSAFa Mozuccjsjsfsis Lamk. ISTareondam ,* seeds on beacL, E. Bay. 

XL OLACESTEJei. — . 

17. CaxSjera Eheedei GTmel. Narcondam (16). 

India, Burma, Malaya ; N. Australia ; S. China. 

18. Apodytes axdamaxica Kurz. Narcondam (17). 

Andamans. 

xiT. EHAMNE^. VI. 

19. CoLUBRiNA asiatica Brogn, Narcondam (18) ; Barren Island (6). 
Africa ; India and Ceylon ; Burma, Malaya ; N. Australia. 

20. GTouania leptostachya Brogn. Narcondam (19), very plentiful. 
India, Burma, Malaya. 

xiii. AMPELIDE-^. VII. 

21. ViTis REPEXS W, & A. Barren Island (7), very common. 

India, Burma, Malaya. 

22. Yitis carnosa Wall. Narcondam (20), common. 

India, Burma, Malaya. 

23. Yitis laxceolaria Eoxh, Narcondam (21). 

India, Indo- China, Malaya. 

24. Leea sambucixa Wiild. Narcondam (22) ; Barren Island (8). 
India, Burma, Malaya. 

XIV. SAPINDACE^. vni. 

25. Erioglossbm edule B1. Narcondam (23), common ; Barren Island (9). 
India, Burma, Malaya ; N. Australia. 

26. Allophylus Cobbe B1. Narcondam (24), at Coco Bay. 

India, Burma, Malaya. 

27. DonoNiBA viscoSA Linn. Barren Island (10), common in the valley 
south of the lava. 

Cosmopolitan in the tropics. 
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x:v. ANACAEDIACEJEi; IX. 

28. Odixa WoniER Roxb. Narcondam (25), verj common. 

India, Indo-Cliina. 

29. Semecaepus heterophylla B1. Narcondam (26) ; Barren Island (11). 
Indo-CMna, Andamans, Malaya. 

XYi, LEGUMINOSA x. 

30. DEsnonixJM polycarpox" DC. Narcondam, (27) ; Barren Island (12), 
East Africa; S,-E. Asia; Polynesia; Japan and Oliina. 

31. Abrus peeoatorius Linn. Narcondam (28) ; Barren Island (13). 

Cosmopolitan in the tropics. 

32. Erythrina indiga Lamk. Narcondam (29), coast, Anchorage Bay. 
India, Burma, Malaya. 

33. Mcouna oigartea DC, Narcondam (30), common. 

India, Indo-China, Malaya ; Polynesia. 

34. Canavalia turgida Grab. Narcondam (31), Coco and East Bays. 
India, Indo-China, Malaya. 

35. Yigna lutea A. Gray. Narcondam (32), on coast. 

Cosmopolitan in the tropics. 

36. Phaseolus adexaxthus G. E. Mey. Narcondam (33), abundant on 
beach at East Bay. 

Cosmopolitan in the tropics. 

37. Dalbergia tamarindieolta Roxb. Barren Island (14). 

India, Indo-China, Malaya. 

38. Dalbergia monosperma Dalz. Narcondam (34), coast north of 
Anchorage Bay. 

India, Indo-China, Malaya ; Anstralia ; China. 

39. Debris scaxdens Benth. Narcondam (35), East Bay, in sea-fence. 
India, Indo-China, Malaya ; Anstralia ; China. 

40. PoxGAMiA GLABRA Yent. Barren Island (15), one tree behind the 
beach at the landing-place, and close to the lava. 

Mascarene Isds ; India, Indo-China, Malaya ; Anstralia; Polynesia. 

41. CiESALPiNiA Boxducella Elem. Nax’condam (^36), Coco Bay. 
Cosmopolitan in the tropics. 

42 . Entaba SGARDENS Benth, Narcondam (37), 

Cosmopolitan in the tropics. 

43. Acacia concinra DC. Narcondam (38) ; Barren Island (16) ; common. 
India, Indo-China ; China. 

XYii. COMBRETAOEJE XI. 

44. Terminalia Catappa Linn. Narcondam (39) ; Barren Island (17). 
Andamans, Malaya. 

Tills is comparatively scarce in Narcondam, but on BaiTen Xsliuul ii is un. 
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doubtedly the most numerously represented tree present. Though really a littoral 
species, it is not here confined to the shore, but extends from base to summit of the 
outer cone on both sides wherever there is sod suitable for it to grow. Its general 
dispersal in the island has been largely assisted by the rats; they oariy off the 
fruits in order to eat the fleshy outer portion. 

45. Gyeocarpus Jacquinii Roxb. Farcoiidam (40). 

Africa; India, Indo-Cbina, Malaya; Polynesia: not in the Mas- 
carene Islands or E. Africa. 

XTOi. MYRTAOEJE. xix. 

46. Ed-genu Jambolana Linn, Barren Island (18), very common. 
India, Indo-China, Malaya; Anstralia. 

47. Bareingtonia spbciosa Porst. Farcondam (41). 

Ceylon ; Andamans, Malaya ; Anstralia ; Polynesia. 

The frnits of this species were picked up on the beaches in Barren Island, but 
the tree itself was not found growing, 

XIX. MELASTOMACE^. — . 

48. Memeoylon edule Eoxb. Karconclam (42). 

Ceylon ; Indo-China, Andamans, Malaya ; Philippines. 

XX. CUCURBITACE^. . 

49. Trichosakthes palmata Roxh. Narcondam (43). 

India, Indo-China, Malaya ; Australia ; Japan and China. 

XXI. RUBIAOE..Ji. XIII. 

50. Oldexlandia corymbosa Linn. BaiTen Island (19), in the crater. 
America; Africa; India, Indo-China, Malaya. 

51. MussiENDA MACROPHYLLA Liiin. Barren Island (20), common. 
Indo-China, Andamans. 

This plant, which is common in the valley between the cones, close to the lava, 
is one of the species reported by the Deputation of 1866; flowering specimens col- 
lected then are preserved in the Calcutta Herbarium, but are noted as being from 
Narcondam, not Barren Island. The species does not appear to occur in Harcondara, 
for the plant was carefully looked for there. The mistake ou these tickets, which 
requires to be pointed out, since some of the specimens collected in 1866 may have 
reached Herbaria in Europe, is nevertheless a fortunate one, as it first called the 
attention of the writer to the fact that, though this Deputation only reported on 
Barren Island (Froc. As. 8oc,, Beng., 1866, 215), it visited Harcondam also. The 
interest of this fact will be shown in discussing the presence of the Cooo-nnt. 

The species has here, owing to its situation, developed a shrubby habit, but care- 
ful examination of the complete material obtained by the writer, leads him to 
conclude that it cannot be looked upon as even varietally distinct. , 

J. IT. 10 
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52. Guettaeda SPECiosA Linn. Narcondam (44). . 

Cosmopolitan in tlie tropics. 

53. IxoEA BRTJNNESOEES Knrz. Narcondam (45), and Barren Island 
( 21 ); common on the coasts. 

Andamans. 

54. IxoEA CUIS-EIFOLIA Roxh. Barren Island (22 ) , within outer cone. 
Indo- China. 

55. Mgeixoa citrifolia Linn., mr. bbactbata H. f. (sp. Roxh.) Far- 
condam (46), very common everywhere, from sea-level to the top of the 
hill, at 2300 feet elev. ; Barren Island (23), common. 

India, Indo-Ohina, Andamans. 

56. PiEDEBTA pcetida Linn. Narcondam (47). 

India, Burma, Malaya. 

xxii. OOMPOSITAB. xiv. 

57. Verxoxia divebgens Benth. Rarcondam (48), on coast. 

India, Indo-Ohina. 

58. Blxjmea olomebata DC. hTarcondam (49), rooks, west coast. 

India, Indo-Ohina, Malaya ; China. 

59. Blumea laciniata DC. Narcondam (50), rocks east coast. 

India, Indo-Ohina, Malaya ; China. 

60. Blumea mybiocephala DO. Narcondam (51), at 1500-1800 feet. 
Eastern Himalaya, Indo-China, Andamans. 

61. Pluchea iNDiOA Less. Harcondam (52), and Barren Island (24), 
on coasts ; common. 

India, Indo-China, Malaya ; China. 

62. Wepelia sgaxbens 0. B. Clarke. Narcondam (53), common on 
coasts ; Barren Island (25), coasts. 

India, Indo-China, Malaya. 

XXIII. GOODEFOYIB^. xv. 

63. SciEVOLA Kcenigii Vahl. Narcondam (54) ,* Barren Island (26). 
India, Indo-China, Malaya ; Australia ; Polynesia. 

XXIV. MYRSHSTEJS. xvi. 

64. Aedisia humilis Vahl. Harcondam (55) ; Barren Island (27), 
India, Indo-China, Malaya I China. 

XXV. SAPOTACEH3. — , 

65. Siberoxtlon pebbugiitetjm H. & A. Harcondam (56) . 

Malaya, Andamans ; China. 

Tliis is another of the species obtained by the Deputation of 1866 : on this 
occasion the labels are correct. The form present here has unusually large leaves— 
in young trees they are 30 in. long by 12 in, across. 
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66. Diospyeos Kuezii Hiern. Farcondam ( 57). 

Andamans and Nicobars. 

XXVI. AFOGYl^EM. xvii. 

67. Agaxosma makginata a. Don. Barren Island (28), very common 
in the valley between tbe cones, to tbe sontb of tbe lava, 

Indo- China, Malaya. 

68. Anodendeon panicijlatum A. DC, ISTarcondam (58). 

India, Indo- China, Malaya. 

XXVII. ASOLEPIADACE^. xvni. 

69. Ttlophoea GLOBIPEEA H. f. ? ISTarcondam (59) ; in frnit only* 
Andamans. 

70. Hoya paeasitica Wall. IJ^Tarcondam (60) ; Barren Island (29). 
Indo- China, Malaya. 

71. Hoya diveesipolia BL (H. orUailata Wall.) iJiarcondam (61) ; 
Baxmen Island (30). 

Indo- China, Malaya. 

72. Dischidia xummijlaeia R. Br. ISTarcondam (62). 

Indo- China, Malaya ; Australia. 

XXVIII. EBElSrACEJE. xix. 

73. Mitreola oldenlaxdioides Wall. BaiTen Island (31), abundant 
underneath a thicket of gi’egainons Flueggia to the north of the lava at 
Landing-place Cove ; not seen elsewhei^e. 

India, Burma, Malaya ; H. Australia. 

74 Strychnos acuminata Wall. ISTarcondam (63), once at 1600 feet. 
Bui-ma, Andamans. 

XXIX. COHYOLVHLACEJei. xx. 

75. Ipomgea GRANDiELORA Lamk. ]Srai*condam (64); Barren Island (32). 
East Africa ; India, Indo- China ; Malaya, Australia, Polynesia. 

76. Ipomcea denticulata Choisy. dSTarcondam (65), at East Bay. 
Mascai’ene Islands ; Laccadives and Ceylon ; Andamans, Indo-Cliina, 

Malaya ; Australia, Polynesia. 

77. Ipomcea tuepethum R. Br. ISTarcondam (66), in the bed and i^ound 
the edges of a small dry lagoon in the beach -forest at East Bay. 

Mascarene Islands ; India, Indo-China, Malaya; Australia, Polynesia. 

78. Ipomcea biloba Eorsk. ISTai’condam (67) ; Barren Island (33). 
Cosmopolitan in the tropics. 

79. Ipomcea vitifolia Sw. ISTarcondam (68), Coco Bay, abundant. 

India, Buimia, Malaya. 

80. Convolvulus parviplorus Linn, ISTarcondam (69), Anchorage Bay. 
Africa ; Indo-China, Malaya ; Australia. 
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— . SOLAISTAUE^. xxi. 

81. Physalis minima Linn, Barren Island (34)j on a small landslip 
on outer cone, south of Landing-place Baj. 

Cosmopolitan in the tropics. 

SCROPHULAEmB^. XXII. 

82. Yandellta CRUSTACEA Benth. Barren Island (35), on the small 
landslip, and also inside the crater. 

Africa ; India, Indo-China, Malaya ; Australia, Polynesia ; China. 

XXX. BIGlSrOEIAGE-^. xxni. 

83. Oroxyuum indioum Yent. hTarcondam (70) ; Barren Island (36). 
India, Indo- China, Malaya. 

XXXI. ACAETHACB-^. xxiv. 

84. E RANTHEMUM sucoiPOLiUM Kurz. Harcoiidani (71 ) ; Barren Island (37). 
Andamans, Kicobars. 

xxxii. ^-YEBBElSrACE^. xxv. 

85. Callicaepa aeboeea Roxb. Rarcondam (72) ; Barren Island (38). 
India, Burma, Malaya. 

86. Premna inteqrifolia Linn, Rarconclam (73) j Barren Island (39), 
India, Indo- China, Andamans. 

87. Cleeodendron inePvMe Gsertn, Karcondam (74), at East Bay, 
India, Indo- China, Andamans. 

XXXIII. RYCTAGIREJS. xxyi. 

88. Boerhaayia bepens Linn. Harcondam (75) ; Barren Island (40) j 
common on rocks on the coast. 

Cosmopolitan in the tropics. 

89. PISONIA aculeata Linn. ISTarcondam (76), not very plentifnL 
Cosmopolitan in the tropics. 

90. PisOxNiA alba Span. Rarcondam (77), beach-forest, E. Bay. 
Laccadives, Cejlonj Andamans, Malaya. 

91. PisoNiA EXCELSA Bl. Rarcondam (78), abundant, E. Bay, 
Andamans, Malaya. 

xxxiY. ARISTOLOCHIACEJE. . 

92. Abistolochia tagala Cham. Schlecht. Farcondam (79)« 

India, Indo-China, Malaya 5 China. 

xxxY. MYRISTICACE-^. — . 

93. Mtbistioa glauca BJ. Harcondam (80). 

Indo-China, Andamans, Malaya. 
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xxxYi. BUPHOBBIACE^. xxyii. 

94. Bpjdelia tomextosa BL Farcondam (81). 

India, Indo-Obina, Malaya, Australia, OMna. 

95. Actephila exgelsa Mnell.-Arg. {A. javensis Farcondam 

(82) ; gregarious and plentiful, the commonest species in the island. 

India, Burma, Malaya. 

96. Phyllaxthus retioulatus Poir. Bari^en Island (41), to the south 
of the lava, near inner base of onter cone. 

Africa; India, Burma, Malaya ; China. 

97. Glochichon calocarpdm Knrz. Farcondam (83), and Barren 
Island (42) ; common on rocks on the coast. 

Andamans and Ficobars. 

98. Plueggia miorocaepa B1. Barren Island (43) ; gregarions and 
plentiful between the cones to the north of the laYa. 

Africa ; India, Indo-China, Malaya ; Australia ; China. 

99. . Breyxea rhamxoides Mnell.-Arg, Farcondam (84). 

India, Burma, Malaya ; China. 

100. Ctglostemox macrophyllus BL Farcondam (85). 

India, Andamans, Malaya. 

101. * Cyolostemon assamicus Hook. f. Farcondam (86). 

Eastern Himalaya, Assam ; Andamans. 

102. Blaohia AXOAMAXiCA Hook. f. Farcondam (87), Anchorage Bay. 
Andamans. 

103. Maleotus axdamaxicus Hook. f. Farcondam (88), gregarious and 
common, but less so than Actephila excelsa. 

Andamans. 

104. Macaraxga Taxarius Mnell.-Ai^g. Farcondam (89) ; Barren Is- 
land (44). 

Andamans, Malaya. 

105. Geloxium biearium Eoxb. Farcondam (90), plentiful on the 
coast ; Barren Island (45). 

Andamans, Malaya. 

xxxYii. HRTTCACEJE. xxyiii. 

106. Trema AMBOIXEXSIS BL Farcondam (91), common on rocky 
coasts and inland also ; Barren Island (46), general, some stunted 
examples occur even on the bai^e inner cone. 

Eastern tiimalaya, Indo- China, Andamans, Malaya. 

107. Eicus GiBBOSA BL, var, cuspidieera King. Barren Island (47), 
India, Indo-China, Malaya. 

108. Eices glaberrima BL Farcondam (92) ; one of the tallest trees, 
Himalaya, Indo-China, Malaya. 
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109. Ficus Benjamina Linn. Nareondam (93); seeds brought have 
germinated at Calcutta. 

India, Indo- China, Malaya. 

110. Ficus retusa Linn., wr. nitida King ($p, Thunbg). Narcondam 
(94), and Barren Island (48) ; very common on both islands. 

India, Indo-China, Malaya; Australia; New Caledonia ; Cliina. 

111. Ficus nervosa Rotb. Narcondam (95), at 1,800 feet elevation. 
India, Indo-China, Malaya ; China. 

112. Ficus Rumphii B1. Narcondam (96), and Barren Island (49) ; 
very plentiful. 

India, Indo-China, Malaya. 

113. Ficus callosa Willd. Narcondam (97), beach-forest at East 
Bay ; a very tall tree. 

India, Indo-China, Malaya. 

114. Ficus breyicuspis Miq. Narcondam (98), very common ; Barren 
Island (60) ; this is one of those species in which many of the branchlets 
are hollow and afford homes for species of ants. 

Andamans, ^Malaya. 

115. Ficus hispida Linn., var. ttpica. Barren Island (51), in the valley 
between the cones, at the inner base of the outer cone, 

India ; Indo-China, Malaya. 

var. D^HONUM King (sp, Koenig.). Narcondam (99), and Barren 
Island (51) ; frequent. 

India, Indo-China, Malaya. 

116. Ficus yaeiegata B1. Barren Island (52) ; on the hill at the west 
end of southern part of outer cone, overlooking Landing-place Bay. 

Indo-China, Malaya. 

117. Antiaris toxioaria Leschen. Narcondam (100), not common. 
India, Burma, Malaya. 

The leaves of the form present here exactly match those of Malayan specimens 
named A. rwfa by Miqnel. 

118. Artocarpus Lakoocha Roxh. Narcondam (101). 

India, Indo-China, Malaya. 

119. B(Ehmeria malabarica Wedd. Narcondam (102) ; very plentiful. 
India, Indo-China, Malaya. 

120. PiPTURUS VELUTIHUS Wedd. Narcondam (103), plentiful. 

Nicohars, Malaya ; Polynesia. 

ORCHIDAOEJE. xxix. 

121. Dendrobium gp. Barren Island (53), rather common on trees on 
inside of outer cone. 
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122. Pholijdota imBetoata Lindl. Barren Island (54), inside crater. 
India, Burma, Malaya. 

XXXVIII. ■ SOITAMIFE^. — . 

123. Musa SAPIENTUM Linn. The Flantain. Farcondam (104), a large 
grove beliind tlie Coco-nut trees at Coco Bay. 

Cosmopolitan in tlie tropics, cultivated. 

No doubfc deliberately introduced for the benefit of possibly sbip- wrecked 
mariners, tbongli it is not quite clear wbo planted it 5 probably ( see under Gocos 
nucifera) it bas been introduced from the Andamans, and perbaps dates from 1866. 

XXXIX. DIOSOOREACE^. xxx. 

124. Dioscoeea sativa Linn. Farcondam (105) Barren Island (55). 
India, Burma, Malaya ; Australia. 

125. Dioscoeea olabea Roxb. Barren Island (56) ; common. 

India, Burma, Malaya. 

XL. LILIACE-<E. XXXI. 

126. DEACiENA AXGUSTiEOLiA Roxb. Farcondam (106), Anchorage Bay, 
Indo-Cbina, Malaya, Australia. 

127. Gloeiosa supeeba Linn. Barren Island (57), E. coast near sea. 
AMca ; India ; Indo-Cbina, Malaya. 

XLi. COMMBLIFACE.^. — . 

128. PoLLiA Aclisia Hassk. Farcondam (107), very abundant on 
slopes overlooking south end of Anchorage Bay. 

Eastern Himalaya, Indo-China, Malaya. 

XLii. PALMED. XXXII. 

129. Caeyota mitis Lour. ( 0. soloUfera Wall.) Farcondam (108). 
Indo-Cbina, Malaya. 

130. Cocos NUCIPERA Linn. Farcondam (109), Jnany at Coco Bay, 
a few at Anchorage Bay, one, not yet bearing, at E. Bay; Barren Island 
(58), thirteen trees counted from the offing, behind the Fandanm fence 
at Anchorage Bay ; none seen elsewhei’e. 

India; Malaya; Polynesia; America. 

Tbe introductiou of tbis tree into these islands is a question of some interest. 
The tree at E. Bay, Narcondam, has no doubt been produced from a nut washed 
round from Coco Bay 5 in all likelihood the trees at Anchorage Bay have been 
derived fx’om the same source. The trees at Coco Bay itself may have origi- 
nated from nuts brought from the Coco Group by a surface-current sweeping from 
the Sea of Bengal, through the Preparis Channels, from N.-E, to S.-W. across the 
Andaman Sea ; but as they are associated, where they occur, with a grove of 
Musa sapieniiom (which must have been deliberately introduced), it is not unreason- 
able to suppose that the two species were introduced together. 
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Tlie question is, wlien did they first appear ? Hume and Ball landed in 1873 
at the very spot where they are now so plentiful, yet no mention is made by either 
writer of their presence. As Ball speaks of some of the species observed at this 
Bay, and as Hume describes the Ooco-nuts seen by him, shortly after, at the Cocos, 
it is hard to believe that the trees were there in 1873. Again, Mallet makes no 
reference to them in 1884 j the maps accompanying his account indicate that he 
and Hobday landed at Anchorage Bay, and he may not therefore have seen the large 
grove at Coco Bay; but those at the beach where he landed should have been 
evident to him. Mallet’s paper is however confined to the geology and topography 
of the island, and hardly alludes to its vegetation. But Hume, Ball, and Mallet are 
equally silent regarding the Coco-nuts on Barren Island which we know to have been 
present in 1866, for they were seen by the Andaman Deputation— whose report has 
been already referred to (p. 56)— behind a beach, to which they still seem confined. 
As these three writers failed to notice Coco-nuts in Barren Island, where we know 
they existed at the time of these visits, there is no reason why Coco -nuts should not 
have been present then in Narcondam also. The Andaman Deputation in their 
Beport {Proc. As, Soc,, Beng.^ 1866, 215)., say : “ We bi'ought from Port Blair with 
us a number of Cocoa-nuts, Plantain trees, and Pine-apijle cuttings, and these 
‘‘we planted on the ground from which the grass had been cut, in hopes that 
“they might be of use to some future visitors.”^ We have seen, in connection 
with some of the species in this list, that the same deputation visited Narcondam 
also, though it did not report on that island ; nothing therefore is more probable 
than that the deputation did there what it had done on Barren Island, and that 
to its members belongs the credit of having introduced, at least, the Plantains. But 
the Coco-nut trees are so much more numerous, and so much larger on Naroondam 
than on Barren Island, that one finds it difficult to think they only date from 1866. 
It is unfortunate that the deputation did not find it necessary to report on Karcondam 
as well as on Barren Island ; had they done so, there is little doubt the report would 
have mentioned any Coco-nuts that were present. However, even if the Coco -nut 
trees were already there in 1866, the writer is inclined to think that their origin 
must still be due to introduction by some previous visitor. 

The Coco-nuts on Barren Island may be supposed to have originated from nuts 
swept up by a strong surface-current that flows from the south-west, and that 
therefore would bring drift from the Nicobars where Coco-nuts are plentiful. But 
it is more likely that the trees have been introduced, though involuntarily, by man. 
For though there is reason to believe that no one has ever landed at this particular 
beach, this bay affords the only safe anchorage in the island, and it is therefore more 
probable that these trees have sprung from nuts that have fallen overboard from 

^ There was no trace of any of these in the locality indicated during the 
writer’s visit, a circumstance not surprising ; because, in the first place, the situation 
is not over-suitable for such species, and, besides, goats have been since then in- 
troduced into the island I It may be mentioned that no one at Port Blair in 1891 
knew of the existence of Coco-nuts in Narcondam, and the writer consequently took 
a number with him in order to plant them, only to find the act unnecessary. And, 
bearing in mind the state of affairs in Oreat Coco [Journ. As. Soc., Beng., lx, pt. 2, 
316), he also took fruits of Oarica Papaya for the same purpose. Should, therefore, 
subsequent visitors find this species established in the island, they are hereby re- 
lieved of the necessity of inventing an hypothesis to explain the circumstance. 
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some craft lying off this beach than that they have been brought by the sea from 
the Nioobai s, or that they have been deliberately introduced by man. 

XMii. PANDAFACEA xsxnr. 

131. Pandaxus ODOEATISSIMUS Linn. f. Narcondam niO) common .,t 
Coco Bay and elsewhere ; Barren Island (59), at Anchorage Bay 

India, Indo-CMna, Malaya. ^ 

XhiY. AEOIDE.^. __ . 

132. Amokphophalmjs (CantZantm) EEx Prain, sp. nov. tulere ma-no 

depresso-globoso ; cataphyllis 4, oblongo-lanceolatis ; foUi petiolo paruin 
asperato macnlato, lamina trisecta segmentis irregnlariter dicbotomis 
iterumqne pmnatisectis, pinnulis (imis nonnnnqnam excepiis) ad costnlas 
decurrentibus, ovato-oblongis, caudato-acuminatis, nervis supra impressis 
snbtus prominentibus, sinubus angustis ; pedunculo crasso fiorifero brevi’ 
ructigero elongate; juniore catapbyllis obtecta, matura tnbo 

infundibulari crasso m laminam late campanulatam margine tandem 
reflexa nndalato-plieatam postice acurainatam expanse ; spadice spatha 
snbduplo^lougiore, erecto, stricto, cra.sso; infloreacentiis tnbo spatlije 
snbmclusis, sursum parnm angustata quam parnm 

obcoBicam dimidio longiore, appenclice crassa conico-pyramidali infiore- 
^entiis dimidio longiore et, saltern prope basin, qnam eas triplo latiore. 
JNarcondam (111), very common, 

«PMter dispositis, imo exteriore 3 poll., 
aIteio9poll tertiol2poll,Bummomteriorel9polI.longis, omnibus 2 poll. Lis 

palhde vmdrbus maculis olivaoeis, demnm tamen subconcoloribus luteis; petiolo 2-5- 
6-p6dali basi rpsa 4^ poll, crasso, sursum spatio brevi iia inorassato ut loco 
supra solum 4 poll, alto crassitudinis 5-pollicaris, deinde paullatim se ooartante et 
apud trxfurcatxonom diam. 3-5 poll, tautum, pallide viridi, maonlis olivaceis, demu^ 
suboonootore olxvaceo; lamina diam. 5-5-ped., supra oUvacea subtus prasina se^^nxen- 
txs smgulxs 36_poll. longis, pxnnulis ultimis 8-10 poll. longis. his 3-3'23 poll, latis- 
peduncxiloflorifero brevi, 2-3 poll, tantum longo, frnotigero ad SO poll, elono-ato’ 
l-o-2 poll.cras_so, 3uuiore pallide viridi maturo purpuraseente ; spatha a irtere’ 

16 poll., a basx ad apxoexn versus 19 poU. longa, infra substantto camosao sursum 
tenuescente extas conoolore palUde viridi, intus ad basin vex-ruculosam Intea 
supra palhde vxndx ibi tamen margine exoepto oito flavescente ; apaiice tota 21-3 
poll, longa, parte feemmea 4-3 poll, longa, basi 2-25 poll, apice 1-75 poll crasso, 
(fructigera 7 poll, longa et S'o poO. crassa) ez ovariis globosis O'S poll diax7 ’ 
viridibus, 2-(rarxssxme S-jlooularibns, sessilibiis, subcontiguis, in stylos 0-3 poll’ 
longos, luteos oontraotis, stigmatibus plicatim 2-3-lobis, looulis 1-ovulatis ovLis' 
semianatropis decurvis, funiculo elongato angulo interiore parnm suprl basin 
affixes, xn ala placentali circa basin funiculo exoriente et loouluui fere totum 
complente inuxxis eademque anxplexis ; parte masala 3 poll, longa, bxxsi 1 75 poll 
apice 2-3 poll, crassa, o doribus 4-5-autlieris spiraliter dispositis, ' aiitheris simmli’s 
subsossxhbus coniioctivo sm-sum parum producto, ellipsoideis sursum ano-„s7ati.s 
apice rimis linxiilatis 2-porosis ; appendico 14 poll, longa, hue basi 6 pull, crassxx 

«j 5 li. I i 
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Xoost anthesin caclucaj spongiosa, mgosa, vallecnlosaj liifcea et briinneo-maculata : 
I^acca 1-2-siDerma, 0*75 poll, longa, hae 0*25-0*35 poll, lafca, ovata, Ycrsus apicem 
aiigustata, carnosa, luteaj se?mVu5tts pendulis ovatis, trieiite basilari e faniculo 
incrassato siDongiosis, ccterum embrjone corneo semini siibcoiiformi cartilageneis. 

This species resembles the JaTa form, or a variety, of J.morp7iop/ifdJus campaw- 
idatus (hi. campcmulntus Blame, Eumphia, i, 139. t. 32, 33, as opposed to JLram cam- 
panulatum, Eoxb., Ilort. Bong., 66) in the conic-pyramidal shape of the appendix, bat 
differs in other respects, more particularly in the leaf. It agrees with A, virosus 
Brown (Boi. 3Iag., 6978) in having the male and female inflorescence of about 
equal length, but in other respects is very distinct, for A. vi-rosiis has the dense 
flowered turbinate male inflorescence, and the short oblong ax^peiidix character- 
stio of Roxburgh’s Arwn campanulatum of which it is probably only a form. The 
following brief diagnosis f may assist in indicating how very distinct the present 
plant is from the forms hitherto known : — 

Petiole hardly verrucose ; male flowers disposed spirally 
on an inflorescence not wider than the female; yellow 
pyramidal appendix (twice as long as broad, and) one- 
half longer than the combined inflorescences : (male and 
female inflorescences of equal length ; sj)athe green con- 

colorous) A. rex 

Petiole very verrucose j male flowers disposed spirally on an 
inflorescence much wider than the female ; purplish- 
brown apxDcndix not so long as the combined inflore- 
scences:— 

Male and female inflorescences of equal length, spathe 
green suffused with purple, externally white spotted 
(oblong appendix not longer than broad) A. virosm. 

Male inflorescence much shorter than the female, sj^ath© 

purpl e conooloroiis A. campanulaim. 

Oblong ax:)X)endix3 not longer than broad ...... ... Arum- 

Eoxb. (India). 

Pyramidal appendix twice as long as broad Amorpliophalkis campan- 

Bl. (Java)-! 

f In connection with this, it may be mentioned that the Amor p)hophalltts from the 
Coco Groiij^, mentioned {Joimi. As. 8oc.^ Beng., lx, 2, 333) as related to A. hulhifer and 
A. talerciiUger, has since flowered at Calcutta, and has proved, as was then anticipated, 
to be a very distinct species. As the authors of the other species, have indicated by 
the specific name the tubercle-bearing habit of the species, the writer proposes for 
this one the name ' Amoephophallus oncophyllus ’ Frain. The diagnosis between 
it and the two species for which it might be mistaken, is as follows : — 

Stigma sessile, spatho nnconstricted, appendix eqixal in length 


to the combined inflorescences 

Penialo iufloresconco shorter than the male A. tuherculiger. 

Female mfloresccnce as long as the malo A. liilhijcr. 

Stylo distinct, spathe constricted slightly opposite the male 
inflorescence, appendix twice as long as the combined in- 
florescences oncophyllus. 


J As this paper has been passing through the press, the writer lias learned 
from Sir Joseph Hooker, that he identifies A, with Blume’s Java A. campunidatus. 
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133. POTHOS SCANDEHS Linn. Farcondam (112), on trees; eonnnon. 

India, Indo-China, Malaja. r 

xLT. CYPERACE^. xxxiY. 

134. Ctperus PENXATITS Lamk. Farcondam (113) ; Barren Island (60). 
Africa, India, Indo-Cliina, Malaja. 

135. * Eimbristtlis DiPHTLLA Yalil. Barren Island (61 ). 

America ; Africa ; India, Indo-Ckina, Malaja ; Australia ; China. 

136. Eimbeistylis feeeuginea Yahl. Farcondam (114), rocks on coast ; 
Barren Island (62), tussocks outside inner cone, also inside crater. 

India, Indo- China, Malaja. 

XL VI. G-RAMIFE^. xxxv. 

137. Oplismenus Burmaxni Roem. & Schult. Barren Island (63). 
India, In do- China, Malaja ; China, Ja23an. 

138. Ti-iYSAHOLiEXA ACAPviEERA Fees. Farcondam ( 115) coasts. 

India, Indo- China ; Malaja. 

139. PoGOXATHEEUM SAOCHAEOiDEUM Beaiiv. Barren Island (64); common. 
India, Iiido-China, Malaja ; China. 

This species is very abundant on tlie rocky slopes forming tbc inner side of tlie 
outer cone ; it is one of tlie plants collected by tlie Deputation of 186(1 ; it was also 
collected in 1846 by Kanipbovener, botanist on the Danish Frigate “ Galatea,^’ whose 
visit is commemorated by the name ‘ Galatea ^ having been marked on the large block 
on the crater, iCamphovener’s specimens are in the Herbarium at Copenhagen. 

140. Iech^mem muticum Retz. Barren Island (65) ; common. 

India, Indo-Ohina, Malaja ; Australia ; lYesterii Poljnesia. 

Usually a coast species, this here extends inland and fills the valley between the 
cones, covering all the bottom of this except the lava streams. 

— . LTCOPODIFEiE. xxxvi. 

141. Lycopodium CEEXTJUM Linn. Barren Island, (66), interior of crater. 
Cosmopolitan in the tropics. 

142. PsiLOTUM TEiQUETEUM Sw. Barren Island (67), interior of crater. 
Cosmopolitan in the tropics. 

XLYII. PILICES. XXXVIL 

143* Dayallia solida Sw. Farcondam (116), on trees in heach-forest. 
Andamans, Malaja, Poljnesia ; AnstraHa. 

144. Dayallia spELUxciE Bak. Farcondam (117), common. 

Africa; India, Indo- China, Malaja ; Australia; Poljnesia. 

145. Adiaxtum lunulatum Burm. Barren Island (68), common. 
Cosmopolitan in the tropics. 

146. Tetchomaxes pyxidiprrum Linn. Farcondam, (118), at 2330 feet* 
Cosmopolitan in the tropics. 
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147. Cheilanthes tenuifolia Sw. Barren Islancl (69), dwarf speci- 
mens, plentiful •within the crater. 

India, Indo-Cliina, Malaya ; Australia ; Polynesia ; Cliina. 

J48. Onychtum AUEATUM Kanlf. Barren Island (70), occasional. 
Himalayas, Indo- Cliina, Malaya ; Cliina. 

149. Ptepjs lokgifolia Linn. Barren Island (71)^ a few plants. 
Cosmopolitan in tropical and sub-tropical countries. 

150. Pteeis BiAERiTA Linn. Bari’en Island (72), occasional. 
Cosmopolitan in the tropics. 

151. Aspleniem Hides Linn, Harconclam (119), on trees, ratlier 
common. 

Mascarene Islands ; India, Indo-Cliina, Malaya ; Polymesia. 

152. Asplekiem falcatem Lamk., mr, erophyllum Bak. Harcondaia 
(120), very common on stony bill-sides ; Barren Island (73). 

Africa; India, Indo-Cbina, Malaya ; Australia ; Polynesia. 

353. Hephrodium TEEMiNANS J. Sm. Harcon dam (121), common. 

India, Indo-Cliina, Malaya; Australia; Polynesia; China. 

354. Hephrolepis TUBiROSA Presl. Barren Island (74). 

Cosmopolitan in the tropics. 

155. PoLYPODiUM iRioiDES Lamk. Harcondam (122), at 1800 feet, 
Africa, India, Indo-Cbina, Malaya ; Australia ; Polynesia. 

156. PoLTPODiEM ADNASCENS Sw. Harcondam ( 123) ; Barren Island ( 75 ). 
Africa, India, Indo-Cbina, Malaya ; Polynesia. 

157. POLTPODIEM QUERCIFOLIEM LiuB. Harcondam (124); Barren Is- 
land (76). 

India, Indo-Cbina, Malaya ; Australia. 

158. Acrostighem APPERDiouLATUM Willd., iw, SETOSA Bak. Narcon- 
dam (125), common. 

India, Indo-Cbina, Malaya. 

159. Acrostiohum costatem Wall., mn deltigera. Harcondam (126) ; 
exactly = Wallich’ s 3Ie?z'iscm7n delttgeru7n» 

E. Himalayas ; Indo-Cbina, Malaya. 

160. Acrostichem aereum Linn. Harcondam (127); and Barren Is- 
land (77) ; common on rocks on the coast. 

Cosmopolitan in the tropics in salt marshes. 

161. AcrostichUxM scandens J. Sm. Barren Island (78), near sea. 
India, Indo-Cbina, Malaya; Australia; Polynesia. 

xLTin. MUSCI. xxxvin. 

162. Heckeea begulosa Mitt,* Harcondam (128), at 2330 feet. 
'^Geylon*' 


* Examined, and kindly named for the writer by Dr. Brotlienis, Helsingibrs. 
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163. Bryum cobonatum ScliwcBgr. Harcondam (129) • Barren Island 
(79). Cosmopolitan in the tropics, 

XLix. LICHENBS. xxxrx. 

16-k CoLLEMA NIGBESCEXS Achar. lllarcondaiii (130), rather common ; 
Barren Island (80), plentiful. 

Cosmopolitan. 

L. FUFGL'^ XL. 

165. POLYPORUS AIJSTBALIS Fries, l^arcondam ( 131 ) ; Barren Island (81 ), 
Cosmopolitan in the tropics. 

166. PoLYPORUS XAXTHOPUs Fries. Harcondam (132). 

Cosmo j)olitan in the tropics. 

3 67. Lekzitbs platyphyllus Cooke, Grevillea xiii. 1. ISTarcondam (132). 
Malay Peninsula. 

168. Dedaelea griercina Fries. hTareondam (134) ; Barren Island (82). 
Cosmopolitan. 

169. Pexiophora papyrixa Mont. Karcondam ( J35) ; Barren Island (83). 
Cosmopolitan in the tropics. 

170. Hirxeola polttpjcha Mont. Farcondam (136); Barren Island (84). 
Cosmopolitan in the tropics. 

171. Thelephora incrustans Pers. Farcondam (137); Barren Island 

( 85 ). 

Cosmopolitan. 

172. Ehytisma, sp. Farcondam (138) ; Barren Island (86) ; on leaves 
of Ficus hrevicuspis. 

Andamans. 

ALG-^. XLi. 

178. Oalotheix pelyixata Ag. Barren Island (87) ; on stones in 
the hot s|)ring on the beach at Landing-place Cove. 

Cosmopolitan. 

174. Calothrix tasmaxica Kg. Barren Island (88) ; on rocks in bed 
of torrent on inside of outer cone to the south of the lava. 

Indo- China, Malaya ; Australia. 

§§§ Fature and Origih op THE Flora. 

The list includes 174 species, of which 138 occur in Farcondam 
and 88 in Barren Island ; 86, or 62|7o, of the Farcondam plants are 
absent from Barren Island, w^hile 36, or 417oj of the Barren Island 
species do not occur in Farcondam ; only 52 species— making 37f ""/o of 

^ Examined, and kindly named for the writer by Air, Cl. Alassee. 
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the Nai’condam, 597o of the Barren Island flora— are common to the 
two islands. Of the genera, 111 occur in Narcondam and 75 in Barren 
Island, but only 48,-— 4i8|-7Q of the Narcondam ones, 64^/o of those in 
Barren Island— are found in both places. Eleven natural orders present 
in Narcondam are unrepresented in Barren Island ; five present in 
Barren Island are not found in Narcondam. 

As regards Gryptogams^ the two fioras seem very similar, each 
having the same total number; the natural orders, however, indicate 
greater diversity of character among Barren Island than among Nar con- 
dam Oryptogains, There are two Lycopodinece, and two Algce, not re- 
presented in Narcondam ; on the other hand, in Narcondam, at the top 
of the hill are a Tricliomanes and sl Nechera, absent from Barren Island. 
Of the thirteen ferns on Narcondam and 12 on Barren Island, 5 only are 
common to the two places ; the Narcondam ferns belong to 6 g’enera, the 
BaiTen Island ones represent 8 genera, In Narcondam, one of the 
features of the vegetation is the presence of large beds of ferns ; in 
Barren Ivsl and, ferns are scarce. 

All the Cryptogams are heihaeeous, and may all have their presence 
credited to wind- agency ; Acrostichum aiireum, however, in both islands, 
and Acrostichum scandens in Barren Island, grow only near the sea ; both 
are denizens of mud-flats in the Sunderbuns, the Andamans and through- 
out Malaya and possibly therefore are sea-introduced. 

Of the 46 natural oi'ders of Phanerogams in Narcondam, 23 are 1 * 6 - 
presented by one species, 12 by two species, 3 by three species, and 3 
by four species each ; the only orders represented by more than four 
species, are Composites and Gonvolvidacece^ each 6 sp. ; Euphorhiacece, 10 
sp. ; Legtmiinosce, 12 sp. and JJtricacece^ 13 sp. In the 35 natural orders 
in Barren Island we find that 21 are represented by one species, 8 by 
two species, and 2 by three species ; the only orders represented by 
more than three species are Leguminosce^ Buhiacece and Eupliorhiacece^ 
5 sp. each, and Urticacece, 7 sp. Tfrticacece is thus in both islands the 
leading natural order ; this hegemony is due to the facilities that fruits 
of the order offer for introduction by frugivorous birds. 

Of the 115 Nareondam 33 are trees, 31 are shrubs, 

37 are climbing species — woody climbers 16, herbaceous climbers 21 ; 
only 5 climbers being armed — and 14 are herbs. Of the 65 Barren 
Island species, 15 are trees, 17 are shrubs, 16 are climbers — w^oody 6, 
herbaceous 10; only 3 armed — and 17 are herbs. There are roughly 
speaking’ twice as many trees, shrubs and climbers in Narcon dam as 
in Barren Island ; the number of herbaceous species in tlie latter island 
is, however, slightly in excess of the number in the former. Of the 
herbaceous Phanerogams seven species are common to both islands ; all 
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are plants that may have been introduced by the sea. Of inland 
herbaceous species which may have been introduced by frnit-eating or 
marsh birds, or by the wind, the islands do not have one in common. 

In hfarcondam there are fonr Gompositce most probably introduced 
by wind ; a grass, Thsyanolcena, may conceivably have been introduced in 
the same way. The two remaining herbs are the AmoiyJiophallas wdiicli, 
even if in this island it has developed into a distinct form, imist have 
originally been introduced by some fruit-eating bird, and the PolUa, 
which most probably has been introduced by the same agency. 

In Barren Island, the wind-introduced species are two orchids and 
one grass, Pogonathertim ; Isolmmtim mtiticum has probably been intro- 
duced by the sea. The others have been introduced by birds; PJnjsalis 
and Mitredla probably by fruit- eating’* birds ; Oldenlandia, Vandellia and 
OjjUsmentis by birds to whose feet or feathers seeds have clung. Except 
Pogonathermi; Isclicemimi and Mitreola, the Barren Island herbs ai'o 
scarce. 

The paucity of armed climbei^s in both islands is striking. The 
proportion of climbers to erect species is considerably higher in IJIarcon- 
dam, where they form one-third of the whole Phanerogamic flora, than 
in Barren Island, where they form only one-fourth, and partly in con- 
sequence of this, the jungle in Barren Island is opener than in Nar- 
condam. Of the thirty-seven climbers in hTarcondam, twelve have 
undoubtedly been introduced by fruit-eating birds, while one has most 
probably been introduced by its fruits having* stuck to the feathers of 
some bird ; fourteen have been introduced by the sea ; six by winds. 
Of the remaining four species, Avliicli are more doubtful, two may he 
safely assumed to be here sea-introduced species also ; one may be put 
down to the agency of birds, and only one species, the Bioscorea^ is 
quite donhtfiil ; perhaps the sea is on the whole the most likely agency. 

Similarly, of the sixteen climbers on Barren Island, five are clearly 
species introduced by fruit-eating birds ; to these a sixth probably 
should be added. Eonr are species certainly sea-introduced; to these 
another should probably, and two more should perhaps be added; of 
wind-introduced species there are three. 

"Veiy few of these species are common to both islands, only nine, 
or about half the Barren Island and one-fourth of the hTarcondam 
climbers being so ; of these four are again sea-shox’e species, and the 
Bioscorea found in both islands may be a fi.ftli of the sea-introduced 
class. Two, the Rnyas^ wind-introductions ; one, Camparis sepiaria^ is 
certainly; another, the is probably, a bird-introduced species. 

Of the thirty-one l!larcondam shrubs, one has been intro- 

duced by man ; on the other hand not a single shrub owes its presence 
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to tlie agency of wind. As many as seventeen are nneqni vocally bird- 
introduced species ; and ten are unequivocally sea-introdnced species ; 
tlie remaining three, wMcb are all capsnlar-frnited Fuphorhiacec& 
(Actephila, Macaranga Mallotus) , though, not unequivocally sea-in- 
trodnced, are in all probability species of this class. 

Of the seventeen Barren Island shrubs, seven are undoubtedly bird- 
introduced species; nine are sea-introduced species; one species, 
is, though somewhat equivocally, to be looked upon as wind -introduced. 

There is much greater conformity between the floras as regards this 
class ; thirteen of the Barren Island shrubs occur also in Narcoiidam, 
only four being peculiar ; all but one of the sea-shore, and all but two 
of the bird-introduced shrubs in Barren Island occur in Narcondam also. 

The trees in the two islands have last to be considered. Of the 
thirty-three in Narcon dam twenty-one, or more than three-fifths, have 
been introduced by birds; two from their fruits having been attached 
to the feet or feathers, the othei-s, by fruit-eating birds : ten may have 
been sea-introduced; for seven this mode of introduction is undoubted, 
as regards Garyoia it is rather equivocal, and the Coco-nut may have 
been clelibei^ately introduced ; two species are wind-introduced. 

Of the fifteen Barren Island trees, nine are bird-introduced species ; 
five are sea-introduced ; one has been inti*oduced by wind. 

Here again great conformity between the floras is observable ; of 
the fifteen Barz^en Island trees, ten occur in Narcondam : these include 
all the bird-introduced ones except four, and all but one of the sea-intro- 
duced species ; one wind-introduced species is common to the two islands. 

Among herbaceous species, where the equality of numbers promised 
most agi^eement, there is therefore greater diversity between the two 
floras than among the others. 

Of the 75 species of Phanerogams peculiar to Narcondam, 22 have 
been inti’oduced by the sea, 42 by birds, and 10 by winds ; one species 
(Musa) has been introduced by man. Of the 25 species peculiar to 
Baimen Island, on the other hand 5 have been introduced by the sea, 15 
by buds, 5 by winds. Of the 40 Phanei^ogams common to the two 
islands ; 24 are sea-introduced, 13 are bird-introduced, 3 wind-introduced. 
In the common element of the two floras, the sea-introduced species 
form the dominant class, being nearly double the bird-introduced specie>s 
and six times as numerous as the wind-intinduced ones. In the special 
elements, on the other hand, the bird-introduced species form in both 
instances the dominant class ; in Narcondam they are nearly twice as 
numerous as the sea-introduced and four times as numerous as the wind- 
introduced species ; in Barren Island, they are three times as numerous 
as either of these kinds. 
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Materials for a Flora of the Malayan Peninsula. — By George K.l^G:s. ]\L !>., 
LL. D., F.R.S , G.I.E., Sti;perlntendeut of the Boyal Botanic Garden^ 
Calcutta, 

[Head June 7fcli]. 
m. 5. 

Order XYI. DIPTEROCARPE^. 

Resinous trees, rarely climbing sbnibs. Leaves alternate, simple, 
quite entire, rarely sinuate-crenate, penni-neryed, tlio main neryes 
bold j stipules usually small and inconspicuous, sometimes larger 
and 2 ^Grsistent, or fiigitiye, leaving an annular scar, (absent in 
Ancistrocladus). Flowers in few- or many-flowered, axillary and terminal 
racemes or panicles. Bracts usually minute or 0, rarely larger and 
persistent. Sepals free, or cohering into a tube surrounding but free 
from, or more or less adnate to, the base of the ovary and fruit. Petals 
contorted, connate at the base, or free. Stamens od, 15, 10 or 5, hypogy- 
nous or sub-perigynous, free, connate, or adnate to the petals ; fi laments 
short, often dilated at the base; anthers 2-celled, the outer valves 
sometimes larger, connective often avistate or with an obtuse append- 
age. Ovary slightly immersed in the torus, usually 3- rai^ely 2- or 
1-celled ; stylo subulate or fleshy, entire or with 3 minute stigmatic 
lobes ; ovules anatropous, 2 in each cell, j^endulous or laterally affixed 
(solitary and erect in Ancistrocladus), Fruit usually nut-like, its peri- 
carj) leathery or woody, 1- rarely 2-seeded, surrounded by the variously 
accrescent calyx of which two or more sej^als or lobes are usually developed 
into linear wings. Seed exalbiiminous (albumen fleshy and rumiiiateuii 
Ancisb'ooladus) ; cotyledons fleshy, equal or unequal, straight or more 
or less plaited and crumpled, sometimes lobed ; radicle dii-ected towards 
the hilurn, usually included between the cotyledons. — D istrib. Couliiied 
(except a few Tropical African species) to Tropical Eastern Asia; 
genera about 18, species about 250. 

Sect. I. Eu-Dipterog.\rpe2[0. Ovaries 3-celled, each cell 2-oviiled : 
stigmas united, moi^e or less 3-lohed : seeds usually exalbiiminous 
the outer segments of the fruiting calyx usually enlarged : trees 
or erect shrubs, mostly stipulate. 

Fruiting calyx with 2 or more of its segments 
or sepals produced into long membranons, 
reticulate, nerved wings much longer than 
the fruit ; pericarp leathery, (woody in some 
sp. of Shorea). 

J. ij;. 12 
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Fruiting calyx witF a distinct tube. 

Calyx-tube quite free from tbe 

fruit ... ... 1 Bipterocarpus, 

Calyx-tube adherent to tbe fruit 2 Anisopt era. 

Sepals united at tbe base only, the short 
calyx- tube either quite free from the 
fruit or slightly adherent to it, the 
calyx-segments or sepals valvate or 
nearly so. 

Stamens -with a single, long apical, 

appendage from the connective 3 Vatica. 

Stamens with 4 aiDical append- 
ages from the anthers and 1 
from the connective ... ^ Feniacme, 

Sepals fi^ee, imbricate. 

The three outer sepals always, 
and one or both of the inner 
two occasionally, winged in the 
fruit; anthers with a shoi4 
apical appendage from the con- 
nective ... ... 5 Shorea. 

The two outer sepals winged in 
the fruit, the three inner not 
longer than the fruit and close- 
ly embracing it ; stamens with 
a terminal appendage from the 
connective longer than the 
anther ... ... 6 iTopca. 

Sepals of fruitiiig-calyx all enlarged but not 
exceeding, or only slightly exceeding, the 
fruit ; pericarp leathery or woody. 

Fruiting calyx embracing the fruit but 
not adherent to it. 

Sepals of fruiting calyx slightly 
thickened. 

Sepals of fruiting-ealyx ob- 
long, nearly equal, usually 
shorter than the fruit, re- 
flexed or erect ... 7 Betinoclendron, 

Sepals of fruiting-ealyx 
rotund, unequal (the inner 
two smaller), reflexed ... S Isoptera. 
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Sepals of fraiting calyx mticli 
thickened aad woody at the 
' base. ' 

Calyx forming a cnp at the 
base of the fruit, but not 

adhering to it: pericarp 

woody ... ... 9 Balanocarjpus. 

Calyx adherent to the fruit : pericarp 

thickly leathery ... ... 10 F achy nocar pus. 

Sect. II. Ancistrocladeji. Ovary 1-celled with 

a single OYule j stigmas 3, distinct: Seeds 
with copious ruminate albumen. Exstipulate 
climbers. ... ... ... ... ll Ancisirocladus. 


1. Dipterocabpus, Gsertn. f. 

Lofty trees, stellately pubescent or more or less clothed with 
fascicled hairs. Leaves coriaceous, entire or sinuate-crenate; lateral nerves 
connected by marginal loops and transverse reticulations ; stipules large, 
valvate, enclosing the terminal bud, finally caducous and leaving an 
annular scar. Floivei^s large, white or reddish. Calyx-tiihe free. Fetals 
usually pubescent externally, especially on the outer margin. Stamens 
00 ; anthers linear, equivalved, acuminate. Ovary 3-celled ; style filifoimi ; 
ovules 2 in each cell. Fruit nut-like, 1-seeded, enclosed in the accres- 
cent calyx- tube, free ; accrescent calyx-lobes 2, erect. Seed adnate to 
the base of the pericarp ; cotyledons large, thick, unequal ; radicle 
inconspicuous. — Distrib. Tropical E. Asia ; species about 60. 

Bipe fruit sphmroidal or ellipsoidal, neither angled nor winged. 

Young branches, petioles, under surfaces of the midribs, and 
nerves of the leaves covered with coarse stifi fasciculate 
hairs. , 

Emit glabro us... ... ... 

„ stellate-pubescent 
Young branches decidiiously pubescent. 

Leaves ^yith 12 or more pairs of nerves. 

Leaves oblong-elliptic, their under sur- 
faces sparsely stellate-pubescent 

Leaves elliptic or ovate-elliptic, their 
under surfaces puberulous or cjuite 
glabrous 

Leaves with 8 to 10 pairs of neiwes. 

All parts quite glabrous ... 


1. B. crinitus. 

2. B. Scortecliinii. 


B. SJdnnerL 


4 B. hirhinaf us. 


5. B. Kerr a. 
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B'ipe fruit with 5 angular tuberosities on its 

upper portion ... 6. J). cornntuB. . 

Ripe fruit 5-aiiglecl : 

Cal vx-tube glabrous ; leaves 2'5 to 3*25 in. 

long ... ... ... 7. I), faginens. 

CalyX'tube densely stellate-tomentose ; 

leaves 6 to 8 in. long ... ... 8. D. ohlongifolms. 

Ripe fruit with its 5 angles produced into wings : 

Leaves glabrous : 

Young branches at &st scurfy-puberulous, 
ultimately quite glabrous : buds ovoid, 

minutely pale canescent ... 9. 1). grancUflorus, 

Young branches as in the last, but with 
conspicuous tawny-tomentose, oblique 
annuli; buds cylindric, hoary-canes- 
cent ... ... ... 10. D. Ktmsfleri. 

Young branches minutely tawny-pubes- 
cent, not annulated and never gla- 
brous ; buds ovoid, densely sericeous 11. D. GriffUhii. 

Leaves minutely stellate-pubescent on the 
lower surface : 

no\Yers about 1 in. long; leaves with 
rounded or sub-cordate bases ; young 
branches vexy stout, with ovoid buds : 
the accrescent lobes of the calyx 
1*5 in. bi’oad ... ... 12. JD. incanus, 

Mowei’s 1*5 in. long ; leaves with I’ounded 
or cuneate, not sub-coi’date, bases : 
young bi’anches modei’ately stout with 
cylindric buds : acci’escent calyx-lobes 
Y to -8 in. broad ... ... 13. i). alatiis. 

1. Dipteeocabptjs crixitus, Dyer in Hook. fil. FL Br. Ind. I. 296. 
A tree 90 to 150 feet high : young branches, petioles, under surface of 
midrib and neiwes, pedicels and outer sux’face of bi\acts of inflorescence 
clothed with stiff yellowdsh-hrown fascicled hairs. Leaves vexy coria- 
ceous, ovate or moi'e usually obovate, acute, the base rounded or sub- 
acute ; the edge entire, fringed with fascicled hairs, i^ecurved (at least 
when diy) ; both surfaces sparsely hispid wdien young, glabx'escent wdieix 
old ; main neiwes 12 to 18 pairs, spreading, leather straight, vexy 
pi’ominent on the lowei*, depx’essed on the upper, surface ; length 3 to 
5 in., breadth 1*75 to 2*75 in., petiole 1 to 1*25 in. Ihwemes about 6- 
fiowered. Floicers nearly 2 in. long. Calyo! glaucous, glabrous. Fefals 
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piiberiiloiis, linear, blunt. Stamens 15. (immature) ellipsoid, uung« 

less, glaucous, smootli ; the enlarged caljx-lobes linear-oblong, blunt, 3- 
nerved, inconspicuously reticulate, shining, 3*5 in. long and *6 to *8 in. 
broad. Dyer in Journ. Bot. 1874, p. 103. D. Jiidus, Vesquc, Comptes- 
Eendus, 1874, 78, p. 627 ; Journ. Bot. 1874, p. 151 ; Dyer 1. c. 154. 

Malacca; Maingay (Kew Distrib.) No. 196. 

Peiuk ; Scortechini, No. 1955, Disteib. Borneo : (Me Dyer), Beccari, 
779, 1883. 

Burck (Ann. Jard. Bot. Buitenzorg, Yol. 6, p 196) reduces this to 
I}. Tamparan, Korth. Korthals howerer describes the fruit of that 
species as liaYing accrescent calyx-lobcs 13 inches long by 3 broad. 

2. Dipt tJROCARPUS ScOETEOHiNii, King, n. sp. A large tree: young 
branches rather stout, densely clothed, (as are the short cylindric buds, 
the petioles and racemes) until large tufts of coarse, brownish, shining 
hairs. Leaves coriaceous, elliptic-ovate, or sometimes elliptic-siib-ovate, 
sub-entire, abruptly and shortly acuminate, slightly narrowed to the 
rounded base ; upper surface glabrous or glnbrescent, tlio nerves sparse- 
ly stellate-pubescent, the midrib tomentose ; under surface sparsely 
stellate-pubescent, the nerves (and especially the midrib) with long 
silky hairs intermixed : main nerves 16 to 18 pairs, straight, oblique, 
very prominent beneath : length 6 to 7*5 in., breadth 3 to 3*5 in , petiole 
1 to 1’2 in. Eacemcs few-flowered, short. Fruit ( ? immature) ovoid, 
contracted undei’ the mouth, glaucous, stellate-pubescent, *75 in. long 
and *5 in. in diam ; accrescent calyx-lobes linear- oblong, reticulate, 
slightly naiTOW*-ed in the lower half, the apex obtuse, obscurely 3- 
nerved (the middle nerve bold, the two lateral faint), 4 to 5 in. long and 
'8 to 1 in. broad. 

Perak ; Scortechini, No. 1813. 

This is closely allied to D. crinitus^ Dyer, to which Scortechini 
doubtfully referred it. It differs from D. crinitus in its larger leaves 
and stellate-pubescent fruit. It has also a cliffei^ent time of flowering ; 
for, as Scortechini remarks in his field notes, this is in immature fruit 
in the beginning of March, while D. criniUis does not come into fiiower 
until the end of A]DriL 

3. Diptbeocaepus SiviraERi, King, n. sp. A tall tree; young 
branches thin, deciduously tawny-pubescent. Buds cylindric, narrowq 
golden-sericeous. Leaves oblong-elliptic, iiarrovred in the upper half or 
third to the acute or shortly acuminate apex, slightly narrowed to the 
rounded base, upper surface glabrous or sparsely adpressed-piibesceiit, 
the midrib tomentose, the lower sparsely steilate-pubcseeiit, the midrib 
and 16 to 19 pairs of straight oblique nerves adpressed-sericeous ; 
nerves prominent on the lower, faint on the upper, surface when dry : 
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lengtli 5 to 8 in., breadtli 2‘25 to 3 in. ; petiole *'7 to '9 in., tonientose. 
Racemes simple, sliort, 2- or 3-flowered, pubescent. Flowers 2’5 in. long. 
Calyx witli narrowly campannlate tube, covered outside with niiimte, 
pale, stellate tomentiim. Petals linear-oblong, blunt, more or less pubes- 
cent outside. Fruit (? immature) globular- ovoid, glabrous, ’65 in. in 
diam. : accrescent calyx-lobes glabrous, reticulate, linear, blunt, con- 
tracted at the very base, nearly 5 in. long and about *75 in. broad. 

Penang; at tlie back of West Hill, at an elevation of 1,000 feet, 
Curtis Ho. 1403. 

A very distinct species known only by Mr. Oortis’ scanty speci- 
mens. I have named it in honour of Mr. Skinner, Resident Couiicellor 
of Penang. 

4. Dipterocaepus turbinates, Gaertii. £. Priict. III. 51, t. 188, 
A tree 80 to 100 feet high : young shoots rather slender, at first minute- 
ly velvety, pale grey, afterwards glabrous : buds cylindrio, softly pal© 
pubescent. Leaves thinly coriaceous, elliptic or ovate- elliptic, acute 
or shortly acuminate, the base rounded or suh-cordate, the edges 
slightly undulate, sometimes sub-crenate ; both surfaces glabrous, or 
the lower puberulous especially on the midrib and nerves : main nerves 
12 to IS pairs, straight, oblique, px’ominent on the lower surface ; 
length 4*5 to li in., breadth 2*5 to 5*25 in. ; petiole 1 to 1*5 in., glabrous 
or pubescent : stipules tawny- velvety in the lower part but pubescent to- 
wards the apes. Racemes B- to 5-flowered. Floivers 1*25 to 1*5 in. long, 
Galyx-tuhe obconic, glabrous, smooth, not winged. linear-oblong, 

obtuse, more or less canesceut. Fndt ellipsoid- ovoid, tapering to each end 
when young : globular when ripe and *75 in. in diam., with neither 
wings nor ridges ; the two accrescent calyx-lobes glabrous, conspicuously 
reticulate, obscurely 3-iierved, oblong-lanceolate, obtuse, 4 to 4*5 in. 
long and 1*25 in. broad; the three small lobes of the calyx deltoid, very 
short. Roxb. Hort. Beng. 42 ; PL IncL II. 6J2; Oorom. Plants III. 
10 t. 213. Ham. in Mem. Wern. Soc. YL 300 : Wall Oat. 952 ; A. DO. 
Prod. XYI. 2, 607 ; W. and Arn. Prod. 85 ; Dyer in Hook. fil. PL 
Br. Ind. I, 295 : Journ. Bot. 1874, p. 102 t. 143, fig. 13: Kurz. Por. PL 
Biirm. I. 114, P, laevis, Ham. 1. c. 299. ; A, DO. 1. c. 607, W. and A. 
Prod. 85 : Kurz, 1. c. 114. ?B. vidicus, Bedd. Forest. Rep. 1864-5, 

17 cum tab.; Flora Sylvat. t. 94. 

Assam, Cachar, Chittagong, Burmah, S. India. 

Yar. andamanica : enlarged calyx-lobes linear-oblong, not oblanceo- 
late, *75 in. broad ; leaves broadly ovate, sub-cuneate at the base. 

South Andaman : common. 

Following Dyer, I liave included under this the plant named P. 
laevls by Buchanan Hamilton in the Memoii's of the Wernerian Society, 
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Vol, YI. p. 299, Hamilton distinguishes his species I), laevis by its 
flattened branchlets, and perfectly glahrons leaves and petioles, while 
D, iihbercnlatns G-aertn. has terete branches and pubescent leaves and 
petioles. The former (called JDiilia Garjan, by the natives or Ghitta- 
gong) yields, he says, no wood-oil; while the latter (called Telia 
Garjan) docs. The materials before me do not enable me to diheren- 
tiate the two as species. Moreover, specimens sent to me by Dr. E. 
Thurston, Reporter on Economic Products to the G-overiimeut of India, 
(and "svhich had been collected by the Forest Officer of Chittagong 
under the vernacular names Dulia and Telia Garjan) appear exactly 
alike. Careful investigation in the field may however prove that there 
is some better basis for Hamilton’s view than the trifling differences 
wdiich he has noted in the outline of the branchlets and the pubescence 
of the leaves. I am not at all satisfied that the Southern Indian tree 
named D. indiens by Beddome is rightly reduced here. Better Herba- 
I’iuin specimens than any which I have seen, and investigation in the 
field, are I think required to settle this point also. 

6. DiptePvOCAEpus Keeeii, King, n. sp. A tall tree ; all parts, 
except the petals, glabrous ; young branches thin, slightly flattened 
at the tips, not annular. narrow, cylindric. Leaves coriaceous, ovate- 
elliptic, acute or very shortly and bluntly acuminate, the edges undulate, 
the base cuneate; main nerves 8 to 11 pairs, oblique, straight, bold and 
shining on the lower surface ; length 3 to 4 in., breadth 2 to 2*5 in., 
petiole *9 to 1‘1 in. Panicles short, spreading, few-flowered. Flowers 
1*5 in. long. Calyx-tube glaucous. Petals linear-oblong, obtuse, more 
or less pubescent or tomentose towards their middle externally. Fruit 
turbinate, smooth, 1 to 1*15 in. in diain. ; accrescent calyx-lobes linear- 
oblong, blunt, reticulate, 3-nerved, 4*5 to 5 in. long, and 1*25 to 1*5 in. 
broad : minor lobes veiy wshort, broad, rounded. 

Malacca ; Maingay (Kew Distrib. ) Ho. 199, Griffith 727, Derry 1032. 
Pangkore ; on Gunong Yunggal, Curtis No. 1561. 

Mi*. Curtis describes this as a very large tree yielding an oil. It 
resembles D, Masseltii, BL, but has much smaller leaves. 

I have named this species in hononr of Dr. Kerr, an enthusiastic 
Botanist much interested in the Malayan Flora. Closely allied to this, 
and perhaps identical with it, is the tree represented by Mr. Curtis’ 
specimen (Waterfall, Penang) No. 1653. The young wood of the 
latter is however paler than that of D, Kerrii from Pangkore and 
Malacca, and the leaves are puberulous, not glabrous, beneath. I have 
seen no flowers of it. 

6. DrrrEEOCAKPUS corkuttjs, Dyer in Hook. fil. FL Br. Ind. I, 296. 
A tree 50 to 70 feet high : young branches stout, compressed, miiiiitely 
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rnimis-tomentose with a few scattered longer iiairs. Leaves large, 
coriaceous, oblong, blunt at each end, tlie edges undulate or obscurely 
sinuate- crenat e : upper surface glabrous, the midrib and nerves pale 
wlien dry : under surface densely covered with minute, pale, stellate 
toinontum : main nerves 16 to 20 pairs, prominent, spreading, stiaiglit, 
the transverse veins rather distinct: length 9 to 14 iii., breadth 5 to 8 
in., petiole 2 to 3 in.; stipules rufous-sericeous, the hairs fascicled. 
PcLmes 7- or 8- flowered. Flowers 1*75 in, long. Galyx-kihe 5-winged, 
canescent, the short lobes very obtuse. Petals oblong or sub-spathulate, 
stellate-cauescent. Fruit about 1 in. long, suh-glohular, with 5 thick 
short wings in its upper half ; enlarged calys-lohes linear, obtuse, 5 or 
6 ill. long and 1-25 to 1*75 in. broad, shining, boldly 3-nerved, reticulate. 
Dyer in° Journ. Bot. 1874, p. 103, t. 143. fig. 15. Farinarium diUenL 
folium, II. Br. Wall. Cat. No. 7520. Fetrocarya dMewifolia, Steud. 
Noniencl. II, 309. 

Singapore: Wallich. Malacca: Maingay (Kew Distrib.) No. 197. 
Penang: Curtis No. 1402. Perak: ^ ray, No, 4160. 

It was Sir Joseph Hooker who first pointed out that the Walli- 
chiau plant No. 7520, issued as Parinarium, belongs really to this 
species. 

7. Dipteuocarpus fagineus, Yesque in Comptes-Rendus, tome 78, 
p. 626 : Journ. Bot. for 1874, p. 149. ' A tree 40 to 80 feet high : young 
Lanches slender, at first minutely piilveruleiit tawny-pubescent, ulti- 
mately glabresent or glabrous and dark- coloured, the buds cjlindric. 
Leaves coriaceous, elliptic-ovate to elliptic-lanceolate, acute, the edges 
entire or siih-iindulate-crenulate, the base ciineate, both surfaces puheru- 
lous especially on the midrib and nerves ; main nerves 10 to 13 pairs, 
straight, oblique, prominent on the sub- glaucous lower surface ; iengfh 
2*5 to 3-25 in., breadth 1*3 to 1*75. EaGemes slender, 1- to 4-fiowered. 
FI Givers about 1*25 in. long. Galyx4ube campaiiulate, not constricted 
at the mouth, 5-angled. Ei^pe fruit ellipsoid, tapering more at the base 
than at the apex, 5-angied, glaucous, 1 in. long: accrescent calyx-lobes 
linear-oblong, obtuse, contracted at the base, 3-nerved, 2*5 to 3 in. 
long and about *75 in. broad. L. prismaticus, Dyer Journ. Bot. 1874. 
pp. 104, 152. t. 144 fig. 17. BipteroGarpus^ sp. Hook. fil. in Diiin. Trans. 
XXIII,’ 161. 

Perak: King’s Collector No. 3527, Scortechini. Penang; Curtis 
No. 1401. 

D. fagineus, Yesque, has been collected hitherto only in Borneo 
(Beccari No. 3008 and Motley No, 143,) and the leaves are described 
by Dyer as being papyraceous in texture and having tibuiit 8 pairs of 
lateral nerves. The leaves of the Perak tree which 1 now refer to this 
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species, are coriaceous and have 10 to 13 pairs of nerves, Tlie Perak plant 
niaj tlierefore belong to a distinct, but closely allied, species, Curtis’ 
Penang specimens (Ko. 1401) ax-e quite glabrous in all parts except the 
petals. ' ' 

8. Dipteeocarpus OBLOHOiPOLms, Blume, Mns. Bot. Lugd. Bat. II, 
36. A tall tree: young bi*anclies glabrous, dark-coloured, sparsely 
lenticellate ; buds cylindric. Leaves coriaceous, oblong or elliptic- 
oblong, shortly and bluntly acuminate, the edges sub-undulate, the 
base cuneate ; both surfaces shining, glabrous, the midrib and 13 to 16 
pairs of straight bold nerves with a few stellate hairs along their 
sides: length 6 to 8 in., breadth 2 to 2*75 in., petiole *9 to 1*1 in. 
Bacemes slightly supra-axillary, densely tawny-tomentose, bifurcating, 
each branch with 3 to 5 flowers and several linear membranous decid- 
uous bracts. Floivers about 2*5 in. long. Oalyss-tuhe insiiorm, slightly 
contracted at the mouth, 1 in. long, boldly 5-angled, densely stellate 
tawny-tomentose as are the 3 minor calyx lobes ; the 2 larger linear- 
oblanceolate lobes sparsely stellate-pubescent, boldly 1-nerved and with 
2 obscure lateral nerves. Bipe fruit unknown. Miq., PL Ind. Bat. I, 
pt. 2, p. 498 ; A.DC. Prod. XXI. 2, 614 ; Dyer in Journ. Bot. 1874, 105. 
D. stenopterus^ Yesque, Comptes-Rendus, tome 78, p. 625 ; Journ. Bot. 
1874, p. 150. 

Perak, Scortechini. Distrib. Borneo, Sumatra. 

Except as regards inflorescence, the Perak specimens of this are 
practically glabrous. In Bornean specimens, however, the young parts, 
buds and petioles are fusco-tomentose. (Dyer 1. c.) 

9. Dipterocarpus orandielorus, Blanco, PL Pilipp. Ed. 2, 314. 
A tree 80 to 120 feet high: young branches rather stout, sub- compressed, 
at first hoary-puberulous, but finally quite glabrous, nearly black when 
diy ; leaf-buds shortly ovoid, minutely pale-canescent. Leaves coriaceous, 
ovate- elliptic, shortly acuminate ; the base broad, rounded or sub-truncate, 
sub-cordate ; the edges entire or obscurely undulate-creuate, both sur- 
faces glabrous ; maiu nerves 14 to J 6 pairs, spreading, rather straight, 
prominent on the low'er, obsolete on the upper, surface ; length 6 to 9 
in., breadth 3*5 to 5 in. ; petiole 2 to 3 in. long, glabrous. Racemes 
about 4-flow^ered. Floivers articulated to the rachis, 2 in. long. Calyx- 
tube 5-winged from base to apex. Petals linear- oblong. Fruit oblong, 2*5 
in. long, wdngs stout, *5 in. or more in width ; the 2 accrescent lobes of 
the calyx oblong, obtuse, glabrous, reticulate, 3-nerved, the mesial 
nerve the longest and most distinct, 7 to 9 in. long and 1*5 to 2 in. broad, 
the smaller calyx lobes sub-orbicular. A.DC. Prod. XYI., 2 p. 6.12; 
Dyer in Jomm. Bot. 1874, p. 106, t. 145, fig 19 ; Burck in Ann. du 
Jard, Bot. Buitenzorg, vol 6, 201. D, Blancoi^ BL, Mus. Lugd. Bat. II. 

J. n. 13 
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35. D. Motleijamis, Hook. fil. in Trans. Linn. Soo. XXIII. 159. A.DO. 
in DC. Prod. XVI., pt. 2, 611. D. fterygocalyx, Sekeff. Obs. Pbyt. 
II. 35 ; Dyer in Hook. fil. FI. Br. Ind. I, 298. Mocanera grandiflora, 
Blanco, FI. Filipp. Ed, I, 451, Anisoptera? Tnrcz. in Bull. Soc. Xat. 
Mosc. 1858, 1, 233. 

Malacca: Maingay (Kew Distrib.) Xo. 198. Penang: Curtis 424. 
Perak: Scortecbini 152b. Disteib. Bangka, Teysmann. (?) Pbilip- 

pines. ' ■ 

The late Father Scortechini’s field notes contain the following 
account of the flower : “ Tbe petals of this are red inside in the middle, 
but pale towards the margins j the stamens are numerous, 2-sei‘iate, 
united in a ring by their enlarged bases, falling ofi together : staminodes , 
many, short, adpressed to the ovary. Ovary pubescent, scaly towards 
the base. Fruiting-calys reddish.” The species comes near B. 
Grifithii : but is distinguished from it by the characters which I have 
noted under that species. Flowers of B. QriffitJdi are, however, wanting 
for comparison. 

10. Dipteeocarpus kunstleri, King, n. sp. A tree 80 to 120 feet 
hicdi ; yonng branches flattened, at first sparsely covered with mimite 
scurfy deciduous pubescence, ultimately glabrons, but always with 
oblique tawny- tonientose annuli. Buds narrowly cylindrio, hoary- 
canescent. Leai:es elliptic or sub-rotund- elliptic, very shortly acumi- 
nate, the base rounded or sub-cuneate, the edges undulate or sub- 
crenate, both suiTaces glabrous: main nerves 16 to 18 pairs, oblique, 
straight, prominent on the lower surface: length 7*5 to II in., breadth 
4-5 to 7 in., petiole 1*5 to 2 in. Bacemes 6 to 8 in. long, often bifid, 4- 
to 6-flowered, glabrous. Flowers 2*5 to 3 in. long, glaucous. Galyx-tuhe 
narrowly obconic, 5-winged, glaucous. Petals linear, obtuse, glaucous. 
Fndt sub-globular, an inch or more long, with 5 wings about 25 in. 
wide : accrescent calyx-lobes oblong, obtuse, slightly narrowed towards 
the base, glabrous, reticulate, 3-nerved, 6 or 7 in. long and about 1*25 
in. broad. 

Perak : King’s Collector, Kos. 3638, 3798, 7508 and 7606. 

Allied to P. grand ijlor us ; but with larger leaves, smaller fruit 
and difierent buds. Allied also to P. OriffitMi but with smaller fruit 
and difierent buds. This species has leaves like P. trine^'vis Bl. and 
P. retusus Bh, but differs from these in having winged fruit : it also 
resembles P. Byerh Pierre, which, however, has longer leaves with 
hairy petioles and more narrowly winged fruit. 

11. Dipterogarpijs Gtriefithii, Miq. Ann. Mus. Lugd. Bat. I, 213. 
A tree 100 to 125 feet high : young branches stout, sub-compi’essed, 
minutely tawny-canescent ; the leaf buds ovoid, densely covered with 
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jeilowisli-browii sliiiiing liair. Leaves coriaceous, broadly ovate, usually 
sligiitly narrowed to tlie rounded base, but sometimes the base truncate- 
ly sub- cordate, the apex acute or shortly acuminate, both surfaces 
glabrous, the upper shining; main nerves 12 to 14 pairs, spreading, 
straight, slightly prominent on the lower surface : length 5 to 11 in,, 
breadth 3 to 5’5 in., petiole 2'25 to 3*0 in. Bacemes or 4-fiowered. 
Flowers I’o in. long. Oalym oh-conic, sul>glahrous, 5-wmged. Fruit 
oblong, 2*5 ill. long, the wings extending from base to apex, stout, ‘5 
in. or more broad : accrescent lobes of calyx oblong, obtuse, glabrous, 
reticulate, boldly 3-nerved, 5 to 7 in. long and about 1*75 in. broad. 
A. BO. in BO. Prod. XVI, Pt. 2, 611 ; Byer in Hook. fil. PI. Br. Ind. 
I, 299 : Journ. Bot. 1874, 107. Xurz For. Flora Burm, I, 116, B. 
grandiflorihs Grift. Xotul. IV, 515 (not of Blanco). 

S. Andaman : Kurz, King’s Collector. 

This closely resembles B. grandijloonis, Blanco, but the two may 
be readily distingiiisbed by their young branches and leaf-buds. The 
young branches of this species are pale canescent and its leaf- buds 
broad and golden sericeous ; while the branchlets of B. grandifforus 
are quite glabrous and dark-coloured and the buds are narrow and pale 
canescent. 

12. Bipteeocaepus iitoaitus, Eoxh. Hort. Beng. 42 ; FL Ind. IL 
614. A tall tree : young shoots terete, stout, densely but minutely 
tawny-tomentose ; the buds short, ovoid, thick, with longer tomentum 
than the brancblets. Leaves coriaceous, broadly ovate, acute or sub- 
acute, the base rounded or sub- cordate, the edges undulate ; upper 
surface glabrous, the midrib alone slightly pubescent : under surface 
uniformly pale, shortly but softly stellate-pubescent, the midrib 
and nerves tomentose , main nerves 12 to 15 pairs, oblique, 
straight, prominent on the lower surface ; length 5 to 8 in., breadth 
2*5 to 4*75 in. ; petiole *8 to 1*25 in., pubescent. about 1 in. 

long, usually in racemes but occasionally in short 7- or 8-flowered 
panicles. Calyx-tuhe oh-conic, 5-wingecl, minutely tomentose. Fetals 
oblong, obtuse, Fridt sub-globose, about 1 in. in diam., 5-winged from 
base to apex ; the wings thin, from *25 to *5 in. broad ; the 2 accrescent 
lobes of the calyx narrowly oblong, obtuse, glabrous, much reticulate, 
3-nerved in the lower half, when mature 5*5 in. long and nearly 1*5 
in. broad ; the 3 minor lobes suh-orhicular. Wight & Arn. Prod. 84 ; 
A. BC. Prod. XVI. 2, 611 ; Byer in Hook. hi. FI. Br. Ind. I, 298; Jouriu 
Bot. 1874, p. 106. 

S. Andaman : common. Bistkib. Burniah, Kurz, Herb. Ko. 2109 
(in part). 

The plant here described under the name D. incanns closely re- 
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sembles B. alatus^ Roxb. ; but its flowers are shorter, the leaves are 
more broadly ovate, and have rounded or cordate, not cuneate, bases, 
while the pubescence of the lower surface is paler and more uniform 
and the young bi’anchlets and leaf- buds are stouter. Moreover the 
accrescent lobes of the calyx are longer and nearly twice as 
broad : the 5 wings of the calyx-tube are also broader. Roxburgh’s 
description of his species B. mcanus is very brief ; he left no drawing 
of it at Calcutta; and no authentic specimens of his own naming 
appear to exist. It is therefore impossible to decide with absolute 
certainty what Roxburgh's B, incamis is. At Kew Mr, Dyer accepts 
Kurz’s Pegu specimen No. 2109 as belonging to it, and the specimens 
recently brought from the S. Andaman by my collectors agree with 
that number of Kurz’s, 

13. Dipteuocarpus alatus, Roxb. Hort. Beng. 42 ; PL Ind. II 614. 
A tree 80 to 125 feet high : young branches terete, rather stout, softly 
and minutely pubescent; the buds narrow, rufous-sericeous. Leaves coria- 
ceous, ovate-elliptic, the apex acute, the base cuneate, the edges undu- 
late: upper surface glabrous except the minutely tomeiitose nerves and 
midrib ; lower sparsely and minutely stellate-pubescent, the 10 to 14 
pairs of oblique rather straight prominent main nerves densely tomen- 
tose ; length 5 to 8 in,, breadth 2 ‘75 to 4*5 in. ; petiole 1 to 1*5 in , 
pubescent : stipules sericeous-pubescent. Panicles 6- or 7-flowered. 
Flotvers about 1*5 in. long. Oalyoc-tuhe ob-conic, 5-winged, stellate-pubes- 
cent, as are the linear-oblong petals. Fruit globose, 1 in. in diam., 
puberiilous, 5-winged from base to apex ; the wings glabrous, thin and 
about '5 in broad; the 2 accrescent lobes of the calyx linear-oblong, 
obtuse, glabrous, much reticulate, 3-nerved in the lower half, 4*5 in. 
long and *7 or *8 in. broad: the 3 nnenlarged lobes obtuse. Wall. Cat. 
953 : A. DC. Prod. XYL 2, 611 in part : Dyer in Hook. fil. PL Br. Ind. 
I, 298 ; Journ. Bot, 1874, p. 106 (ex cl. syn. D. costahis, Gaertn.) Knrz 
Por. Flora Burm. I. 116 ; Pierre Piore Forest. Coch-Ohine, t. 212. 
Oleoxylonhalsamiferum Wsbil. Csbt. p. 157, 

Burmah : Wallich, Brandis, Heifer No. 730, Kurz. Andamans ? 

Gmrtner’s figure and description of his B. costahis ai’e confined to 
the fruit only. The former is that of a Bipterocarpus with the elongat- 
ed calyx-lobes of B. alatus., Roxb., but with the 5 wings 'on the tube of 
the calyx very narrow, whereas those of Roxburgh’s D. alatm sltb 
very broad. Dyer (P. B. 1.1, 298) expresses his belief that Gaertner’s 
figure is a bad representation of D. alatus., Roxb., and he reduces 
Gaertner’s B. costatus to Roxburgh’s D. alatus. M. De Candolle, on the 
other hand, retains B. costatus., Gaertn. as a good species and in 
this he is followed by Kurz ; but Messrs. Dyer and De Candolle agree 
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tnat tlie I), costatus described bv t • 

Gaertner’s. For Mr. Dyer it is still a rl '^T+f ^ different plant from 

Candolle reduces it to wt M. De 

turn a doubtful species. A careful 'Ln ’ • t-’ ™ 

collected at Calcutta and at Kew leads me ^t^br “ow 

Gaertn., is a perfectly good species and i) <^°siatus, 

distinguish it from Eosburgli’s B alatus i, character to 

of the calyx-tnbe. Specimel c;?; 7 ! • ^ ® of the wings 

Ms Herbm.) anj by B^dl w! (N- US of 

Gaertner. Moreover I see no reason 

ed hj Roxburgh (M. Ind 11- ^ -n . o tlie tree describ- 
else than Gaertner’s plant. Mr. Djer Voura ""stt aything 

presses the opinion that B. Lemeslei Vesaue ' ’ 

island of Pulo Condor off tC rtlb r * 

aZa^«s,Eoxb. Cambodian coast-is reducible to B. 

mans. I hive seirlo^lpe'IhlltTof E f^r’ 

as an Andaman plant on the authority of the “ILil'f Srifeh SdTaj’ 

• « preceding, there are various other species of 7)/, / 

in the Calcutta Herbarium from localities witht I x f 

s^ai:^:; tt -- 

(without number) by fruits resembulg those of B Z 
catus, Dyer, and B. lamellaius. Hook fil ' 

a 'rr 

with the calyx-tube winged, not angled ' but 

7Z”“ “a ■<»» fr.it o£ . 

diffoAg t».n ttt. ■ “■» »• BI., but 

(6) A species from Perak (Wray Ho 40^D bo.-- i 
1 ). Griffithii, Miq., but with shorter petioles and h! ' ^ 
like B. QriffitMi, but the calvx-tnbe wifb fruit rather 

minor calyx-lobes smaller. narrower wings, and the 
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2. Anisopteea, KortH. 

Eesinous trees. Leaves coriaceous, entire, featlier-veined and finely 
reticulate; stipules small, fugacious or inconspicuous. Flowers in lax 
terminal panicles Galyx-Me very sliort, adnate to tlie "base of tlie 
ovary; the segments imbricate, tlien sub valvate. Stamens qg ; anthers 
ovoid with a long subulate connective, outer valves larger. Ovary 3- 
(rarely 4- 5-) celled ; style fieshy, ovoid or oblong, with an attenuate 
3-5-fid apex ; ovules 2 in each celL Fruit adnate to the calyx-tube, in- 
dehiscent, I-seeded, crowned by the accrescent calyx-segments, of which 
2 form linear-oblong lobes. Gotyledmis fleshy, unequal ; radicle superior. 
• — D 1 ST RIB. Malay Peninsula and Archipelago to l^ew Guinea. Species 
about 6. 

1. Anisopteba Curtisii, Dyer MSS. A tree 80 to 120 feet high : 
young branches slender, minutely scurfy- tomentose. Leaves oblong, 
tapering to both ends, the apex sub-acute or acute, the base narrowed but 
rounded ; the upper surface glabrous, shining, the lower densely ochra- 
ceous-lepidote and sparsely stellate-pubescent; main nerves 18 to 20 
pairs, spreading: length 2 to 8*5 in., breadth *75 to r25 in., petiole *5 
to *75 in. Accrescent calyx-lobes 3*5 to 4*5 in. long, linear-spathulate, 
shining, 3-nerved : the tonsverse veins bold and numerous. 

Penang: Curtis. Perak : King’s Collectors. 

Var, latifolia: leaves broadly elliptic, blunt, the bases rounded but 
narrowed. 

Penang : Curtis, Ko. 1400. 

The vernacular name of this in Penang is Binghong. 

3. Yatica, Linn. 

Large or moderately sized resinous trees. Leaves coriaceous, entire, 
feather- veined and finely reticulate ; stipules small, fugacious or incon- 
spicuous. in axillaiy and terminal panicles, usually tomentose 

before expansion. Caly os-tube short, free, or adnate to the base of the 
-ovary ; segments somewhat acute, imbricate, then sub-valvate. Stamens 
15 ; anthers oblong, external valves larger, connective apicnlate. Ovas'y 
3-celled ; style short, subulate, or apex ciavate or capitate; stigma entire 
or 3-toothed; ovules 2 in each cell. Fruit leathery, indehiscent, 1- 
seeded, snrrounded by and sometimes partly adnate to the accrescent, 
membranous, nerved and reticulate calyx-lobes, two of which expand 
into narrow wings 2 or 3 in. long, the other thi*ee being much smaller. 
Cotyledons fleshy. 

Distbib. Tropical Asia and chiefly Malaya ; species about 10. 

Bynaptea is a genus established by Giuffith (Kotulie lY., 516, Tab. 
585 A, fig Y.) for a tree collected at Mergui, and named by him By nap- 
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tea odorata. This plant has been named Synajptea grandifiofa by Knrz, 
( Jonrn. A.S., Beng., 1870, 2, 65), and Anisoptera odorata Knrz, (For. Mor. 
Biirm. I, 112), while Dyer has identified it with Hopea grandifiora^ Wall, 
€at. 958, and reduced it to Yatica grandifloj^a (F.B.I., i., 301). 

The characters of the Bijnaptea^ as given by its author, are 

practically those of Yatica^ Linnaeus (Mantissa II., p. 152-3, No. 
1311), except that, whereas in the Linnsean description nothing is 
said about the fruit or its relation to the calyx, Griffith distinctly 
explains that he has given the name 8ynaptea because the ovaxy is 
adnate to the calyx. He does not say to what extent adnate, but, 
in fruiting specimens of his Synaptea odorata^ the adhesion extends to 
the lower pai^t only. In the ‘‘ Mantissa ” of Linn^us, only one species 
of Yatica is described, Y. chinensis ; and of the specimen thus 

named in the Linujcan Heihaiium, Sir J. G. Smith publishes a figure 
(Smith Ic., ined., t. 36.). This figure however does not show clearly 
whether the base of the ovary is, or is not, adhei’ent to the calyx, 
and the fruit is not figured at ail. A x*eference to Linnseus’ speci- 
men ought to settle what Y. chinensis really is ; but unfortunately 
it has not settled it. I have not myself examined the actual Lin- 
naean specimen ; but the opinions of botanists who have examined 
it vary as to its identity. The plant is generally admitted not to 
be of Chinese origin, for no Dipterocai*p is known to inhabit 
China. Wight and Arnot are of opinion (Prod. 84) that Yatica 
chinensis is the same as Yatica laccifera, W. A. {8horea Talura, 
'Roxh.'— fide Dyer). Alph. De Candolle (Piud. XYI., 2, p. 619) keeps np 
the species Y. chinensis^ while Dyer (FL Br. Ind., I, 302) reduces it to 
Yatica Eoxhiirghiana^ Blume (Mus. Bot. Lugd. Bat. II, 3J. t. 7.), 
Blume’s Yatica Roxhiirghia7ia, being, as the citations and figure given 
by that author show, the Vateria Boxburghiana of Wight’s Illustrations, 
p. 87, and leones t. 26. It cannot be demonstrated, theiufoi’e, either from 
Linnasus’ description or specimen, or from Smith’s figuiu of the latter, 
whether Linn^us intended his genus Yatica to include only plants with 
the ovaiy and frnit free from the calyx, or whether plants in which 
there is such partial adhesion might not also be admitted. If the 
latter were the case theiu would be no occasion to keep up the genus 
Synaptea. This is the view adopted by Messrs. Hooker and Bentham, 
who remark of Synaptea, ex descriptione anctoris 'oerisimiliter ad 
Yaticam referenda est.''' This view is also adopted by Dyer, in ‘‘ Hooker’s 
Flora of British India, where he reduces Synaptea odorata, Grifi., to the 
genus Yatica, Section Eu-Yatica. This view is also to a certain extent 
adopted by Burck who (Ann. Jai’d. Bot. Buitenzorg) makes Synaptea 
a section of Yatica, characteiised by haying the lobes of the fruiting 
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calyx tmequaliy accrescent, two of them being mnch elongate, and the 
fruit being partly inf erior ; while the section as proposed by 

Beiitham and Hooker originally, and adopted by Bnrck, is characterised 
by liaviiig the same fruiting calyx as Synaptea ; nothing being said about 
the adhesion between the calyx and the fimit. Pierre, on the other hand, 
keeps np Synaptea as a genus on account of the presence of albumen 
and the structure of the embryo (characters not easily worked in 
herbarium specimens of this family). In niy own opinion it appears 
advisable to admit Synaptea as a section of Yatica^ but to exclude 
Isanxis, Betinodendron^ and Fachynocarpus, retaining these as distinct 
genera. would, according to this scheme, be divided into two 

sections 

I. Eu-Vatica: — Fruit free from the accrescent calyx, i.e.^ fruit 
superior. 

11, Synaptea : — Fruit adnate in its lower part to the accrescent 
calyx, i e,, fruit half inferior. 

Sect. 1. Eu-Yatioa. — F ruit quite free from the calyx. 

Inflorescence and ripe fruit pale tomentose ; 

flowers *4 in. long ... ... ... 1. V. perahensis. 

Inflorescence and ripe fruit rusty-tomeutose. 

Flowers *25 in. long ; nerves of leaves 13 
to 15 pairs^ petioles ’3 to *4 in. long ... 2. F. Lowii, 

Flowers ‘45 in. long ; nerves of leaves 9 
to 12 pairs; petioles ‘6 to 1‘5 in. long... 3. F. Maingayi, 
Sect. II. Synaptea — Calyx-wings adherent to the 
ripe fruit for nearly half its length. 

Leaves 9 to IG in. long and with 18 to 20 pairs 
of neiwes ... ... ... 4, F. nitida. 

Leaves 2*5 to *7 in. long, with 6 to 13 paii’s 
of nerves. 

Larger lobes of calyx of fruit obovate and 
very blunt. 

Leaves with 6 to 8 pairs of faint 

nerves ... ... 5. F. cinei'ea. 

Leaves ■with 11 to 13 pairs of bold 
nerves ... ... ... 6. F. Ourtisil. 

Larger lobes of calyx narrowly oblong. 

Leaves oblong or elliptic-oblong, 
with 9 to 11 pairs of nerves; 
petals narrowly oblong ... 7. V. faginea. 

Leaves broadly elliptic, with II to 13 
pairs of nerves ; petals broadly 
elliptic ... ... 8. F. Dyeri, 
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Leaves 2*5 to 3*5 in. long, with abont 7 or 8 

pairs of faint, main nerves, minutely 1 * 6 ticnlate. 9. Y, Teticulata. 

1. Vatica peeakensis, King, n. sp A tree 60 to 80 feet higli ; 
young brandies slender, dec! dnonsly scnrfily stellate-pubescent, the 
bark rather pale. Leaves thinlj coriaceous, oblong-lanceolate, rarely 
ob lanceolate, more or less bluntly acnminate, sometimes caudate, the 
base cuneate ; both surfaces glabrous, the midrib on the upper piiberu- 
Ions ; main nerves 10 to 12 pairs, rather prominent beneath; length 2*5 
to 4 in., breadth *8 to 1*3 in., petiole *4 to *5 in. Famcles axillary and 
extra-axillary, crowded near the ends of the branches, 1 to 2 in. long, 
minutely pale tomentose, as are the ovate-lanceolate calyx-lobes. 
Floioers ‘4 in. long. Petals narrowly oblong, obtuse, glabrous. Stamens 
slightly apiculate. Oyar?/ minutely tomentose ; stigma conical. Pi^e fruit 
'3 in. in diam., globose, the style pei*sistent, minutely tomentose, quite 
free from the calyx ; the two accrescent calyx-lobes oblong-ob-lanceolate, 
obtuse, obscurely 5-nerved, 2*5 in. long and *5 in. broad ; minor lobes 
unequal, laiiceolate-acnminate, the largest about '85 in long. 

Perak : King’s Collector, Wray ; a common tree. Pangkore : Cui'tis. 

The nearest ally of this is Yatica Bautamensis, Benth. and Hook. ; 
but that has rather larger and more coriaceous leaves, which are perfect- 
ly glabrous ; larger flowers wdth petals scaly externally and a more scurfy 
inflorescence ; moreover the w^hole of the accrescent calyx-lobes of its 
fruit are more coriaceous and the minor lobes are. blunter. 

2. Vatioa Lowii, King, n. sp. A tree 60 to 80 feet high : young 
branches, petioles, inflorescence and calyx densely rusty, scurfy-tomen- 
tose with stellate hair intermixed, the branches ultimately glabrous 
and with dark bark. Leaves coriaceous, oblong, sub-acute, the base 
rounded ; both surfaces glabrous, the midrib puberulous on the upper ; 
main nerves 18 to 15 pairs, spreading, slightly prominent beneath ; 
length 2*5 to 3*5 in., breadth 1 to 1*5 in., petiole *3 to *4 in. Panicles 
axillary and terminal, niiieli crowded tow^ards the ends of the branches ; 
*75 to i'5 in. long. Floivers *25 in. long. Gahjx-lohes lanceolate, acumi- 
nate, oblique. Petals narrowdy oblong, obtuse, almost glabrous. Stamens 
short, unequal-sided, apiculate. Ovary depressed, tomentose, style 
capitate. Pipe fruit globular, *25 in. iu diam, decidiiously rufous-scurfy ; 
the style persistent, quite free from the calyx. Two large calyx-wings 
narrowly oblong, siib-acute, scarcely narrowed at tlie base, 5-nerved, 
2'75 to 3 in. long', and *6 in, broad ; the thx^ee smaller lobes sub-equal, 
about *5 or *6 in. long, lanceolate, obtuse. 

Perak: Scortechini, Ko. 2108; King’s Collector, No. 7496. 

This species is closely allied to F. Maingayiy Dyer ; hut has smaller 
flowers, and rather larger leaves with considerably longer petioles. 

J. II. 14 
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3. Yatica Matngayi, Dyer, in Hook, fil , FL, Br., Ind. I, 302. A tall 
tree : young Ibranclies slender, ultimately glabrous, but at first rusty 
furfuraceous-tomentose, as are the inflorescence, calyx and ripe fruit. 
Leaves coriaceous, oblong or obovate-oblong, shortly acuminate, tbe base 
rounded, glabrous on both surfaces ; main nerves 9 to 12 pairs, slender, 
curving, spreading ; length 3 to 4*5 in., breadth 1 to 1*75 in., petiole 
‘6 to 1'5 in. Panicles sliov% few-flowered. Floioers ’45 in. long. Calyx- 
segments oblong-lanceolate. Ovary depressed, rufous -tonientose. Pipe 

globose, *25 in. in diam., the style persistent, rufous-toinentose ; 
free from the calyx ; the two large wings linear-oblong, sub- acute, not 
contracted at the base, 5-nerved (the lateral nei-ves faint) 2 in. long 
and *35 to *6 in. broad ; the 3 smaller lobes ovate, sub-acuniiiiate, *75 in. 
long, all glabrous. 

Malacca: Maingay (Kew Distrib.) Ko. 209. 

Of this I have seen only Maingay’s specimens, which are not good. 

4. Yatica NIT ENS, King, n. sp. A tree 40 to 60 feet high : young 
branches and petioles densely covered with coarse deciduous scaly 
stellate tomentum, ultimately cinereous. Leaves coriaceous, narrowly 
oblong, acuminate, slightly narrowed to the rounded base ; both surfaces, 
but especially the upper, shining, glabrous, the base on the lower 
sparsely scaly- tomentose when young, finely reticulate ; main nerves 
18 to 20 23airs, spreading, prominent on the lower surface : length 9 
to 10 in., breadth 2 in. ; petiole *5 in., stout. Pipe fruit globulai*, 
crowmed by the persistent style, reticulate, *5 in. in diam,, adnade for 
half its length to the calyx ; the two large wdngs of the calyx oblong, 
slightly ob-laiiceolate, obtuse, 3 in. long and *8 to *9 in. broad, the 3 
shorter wfings ovate-acuminate, *8 in. long ; all boldly 5-nerved and 
shining. 

Penang: Curtis, Ko. 1404. 

This fine species is known only by Mr. Curtis* imperfect speci- 
mens. It is very distinct, being at once recognisable amongst the Indian 
species of Yatica by the size of its leaves and calyx-wings. 

6. Yatica cineeba, King, n. sp. A tree about 40 feet high : young 
branches rufescent-pubernlous at the very tips, otherwise glabrous 
and cinereous. Leaves thinly coriaceous, ovate-oblong to ovate-lanceo- 
late, sub-acute, tlie base rounded or sub-cunea,te ; both surfaces glabrous, 
finely reticulate when dry ; main nerves 6 to 8 pairs, spreading, faint ; 
length 2'25 to 3*5 in., bi’eadth *75 to 1*5 in., petiole ‘3 to *5 in. Panicles 
mostly axillary, spreading, rusty scurf y-tomentose, 1*25 to 2 in. long. 
Flo-wers *45 in. long. Galyx-lohes sub-equal, lanceolate, sub-acute, 
tomentose on both surfaces. Petals oblong-lanceolate, sub-acute, the 
half of the outer surface which is outside in sestivation pubescent, other- 
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wise giabroiis. Stamens abtuselj apieiilate. Omry depressed, minutely 
tomeiitose ; stigma capitate. Fruit (not quite ripe) globular, iimboiiate, 
attaclied f or half its length to the calyx. The two larger * calyx-wings 
oh-lanceolate-oblong, obtuse or sub-aetite, 5-nerxed, hoceulent-puberu- 
loiis near the base when young, ultimately glabrous, 2 in, long and *5 in. 
wide ; the 3 smaller wings lanceolate, obtuse, *5 in. long, 

Langaiii : Curtis, Kos. 2797 and 2798. Kedah : Curtis, Kos. 2096 
■and 2524. 

When dried, the leaves of. this are of a dull gray colour — hence the 
specific name. Its fruit resembles that of the next species, but the 
leaves have fewer and less prominent nerves, 

6. Yatica CuBTiSii, King, n, sp. A tree about 40 feet high : young 
branches, petioles, inflorescense and calyx brownish sciirfy-pnbescent, 
ultimately glabrous. Leaves ovate-oblong, sub-acute, the base rounded, 
both surfaces quite glabrous, reticulate ; main nerves 11 to 13 pairs, 
oblique, rather prominent beneath; length 3 to 5 in., breadth 1 '3 to 
2*5 in., petiole ‘3 to *45 in. Racemes axillary, few-fiowered, 1 to 1*25 in. 
long. Flowers *35 in. long. Calyxdobes unequal, the 2 longer narrowly 
oblong, obtuse ; the 3 shorter lanceolate-acuminate. Fetals elliptic, 
slightly oblique, blunt, glabrous except the pubescent edge which is 
external in the bud. Ripe fruit glohulor, *3 in. in diam., adhex^ent 
to the calyx for half its length, the larger calyx-lobes oblong-obovate, 
usually obtuse, rarely sub-acute, 5-nerved, 1*75 to 2 in. long, and *7 in. 
broad ; the smaller wdngs about *4 in. long. 

Penang : Curtis, Ko. 1579. 

7. Yati'oa FAOiNiA, Dyer in Hook. fil. PI. Bi’. Ind., I., 301. A 
tree 80 to 100 feet high : youug branches slendei*, minutely cinei*eous 
steliate-tomentose as is the inflorescence. Leaves coriaceous, oblong 
or elliptic-oblong, finely reticulate, glabrous; main nerves 9 to 11 pairs, 
spreading, curving, tbin but prominent wdien dry ; length 4 to 5 in., 
breadth 1*5 to 2 in. Fanicles 2*5 in. long; fliowers *5 in. long, Galyx- 

ribbed, minutely scurfy tomentose, the lobes unequal. Fetals 
naiTOwly oblong, Blunt, glabx^ous except the pubescent outside edge. 
Omry hemispheific, minutely tomentose ; stigma capitate, lobed. Ripe 
fruit globular, adhei’ent for half its length to the calyx, about ’25 in. 
in diam., the style persistent ; the 2 lai’ger calyx-wings narrowly 
oblong, or oblong-oblanceolate, obtuse, obscurely 5-nerved, 2 to 2*5 in. 
long, and *5 to *7 in. broad near the apex ; the three smaller wungs un- 
equal, sub-spathulate, less than "5 in. long. Hopea- facjinea,WM, Cat. 963 
Shorea pmangiana, Wall., Cat. p. 157. Synaptea faginea^ PieiTe, For. 
Flore Coch.- Chine, t. 242, 

Penang: Wallich. Perak: King’s Oollectoi% Kos. 3686 and 3765. 
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8. Yatkia Dieri, King, n. sp, A tree 80 to 130 feet Iiigli : young 
brandies, panides, and calyx on botli surfaces densely riifous-floc- 
culent-tomeutose, -with stellate hairs intermixed, the branches ulti- 
mately glabrous and their bark pale. Leaves membranons, usually 
broadly elliptic, rarely elliptic-oblong, sub-acute or very shortly and 
bluntly acuminate, the base rounded, both surfaces quite glabrous, 
finely reticulate : main nerves 11 to 13 pairs, spreading, rather promi- 
nent beneath : length 3‘5 to 7 in., breadth 1*G to 3 in. ; petiole ‘35 to 
•5 in., doccnlent-tomentose. Panicles axillary or terminal, cymose, 1*5 
to 3 in. long. Floivers '4 in long. CalyiV lobes unequal, the two larger 
oblong and obtuse ; the three smaller lanceolate, acuminate. Petals 
broadly elliptic, very obtuse, slightly narrowed to the truncate base, 
much larger than the calyx-lobes, glabrous, except one of the outside 
edges wdiicli is adpressed-pubescent. Stamens sboi-t, iinecpial-sided, 
bluntly apiculate Ovo.ry depressed-pubescent, the stigma capitate. 
Eiye fruit conical, the t-\vo large accrescent calyx-wings narrowly oblaii- 
ceol ate- oblong, blunt. 5-nerved, 1*25 in. long and '25 in. broad ; the three 
smaller wings one-foimth of the size of the larger, lanceolate, obscurely 
5-nerved. Synaptea I)yer% Pierre FI. Forest. Codi-Chine, t. 2-11. 

Perak : King’s Collector, No. 7662. Disteib., Cambodia, Lower 
Cochin-China, Pierre. 

The Perak specimens are not in fruit : but in flowers and leaves 
they agree with Pierre’s specimens from Cambodia and Goebin-China. 

9. Yatica reticulata, King, n. sp. A tree 60 to 80 feet high : all 
parts except the inflorescence glabrous ,* young branches slender, dark- 
coloured. Leaves coriaceous, oblong to ovate-lanceolate, tapering from 
the middle to each end ; the apex bluntly acuminate, the base very 
cuiieate and slightly unequal-sided, the edges suh-undulate ; both i:ur- 
faces finely reticulate when dry, the lower paler ; main nerves 8 or 9 
pairs, little more prominent than the secondary ; length 2*5 to 3*5 
in., breadth 1 to 1*25 in., petiole '4 in. Panicles axillary or terminal, 
puberulous, 2*5 to 3*5 in. long, lax, few-flowered. Floivers on long 
pedicels. Calyx-lobes unequal, lanceolate, more or less obtuse, densely 
pubescent on both surfaces. Ovary hemispherical, ridged, densely 
tomentose; style short-, glabrous; stigma minute. Young fruit sub- 
globular; fruiting calyx with 2 accrescent linear-oblong wings, the 
other smaller ; all attached to the lower part of the fruit, 

Perak : King’s Collector, No. 6969. 

The only specimens which I have seen of this are without corolla, 
stamens, or ripe fruit. The species is, however, a veiy distinct one, 
and it is an nnmistakeable Tatica, I have therefore ventured to name 
it in spite of the imperfection of the material. 
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4. Pbotacmb, A. DG. 

GlalDrous or pnberBlous resinous trees. Zeaves bronrl n..r 
nerved, with obtuse or cordate bases P7m,,o,.o 7 penni- 

elongate, linear: the valves 4. snK o.. i ? filaments, 

the connective also prolonged into a stiff defied Tr^^as" ^ 
appendages of the anther- valves. Omry free ■ tl!! + i 
stigma slightly lobed. Myni enclosed “^within ^ *e 

lobes, of which two or more have elnno-of i tiahricate calys- 

many-nerved wings. Species 3 Pin ° reticulate 

TOitcg branches rather sto;, dal^oloLd Xtl*° 

ieni?th 5 to 7 in. - pio- 


~ -A J ) rxActilX 

ininent on both sui’faces ; leno^th 


breadth 2-75 to 


petiole -75 to M in. tPanides asillarv TZ 227" ""''i T 
long. Flotvers -75 in. lonc^ and abon+ ^ f’ 2-5 to 5 in. 

pedicelled. Galyx-lohes nTore or less bJLX°ovate'^'^“^*“’ 
tomentose outside. Petals three times ‘ as Ion. IsThTlT’ “ 
spreading, puberulous on one-half outside and 
quite glabrous inside, 15 ep^l ere^ th T 

broad; the anthers elongate narrow^witl ^ ^ 

isdeffexedandrathershorter^ndthiewi^^^^^^ -Mfli 

sub-glabrous, much shorter than the filiform . ^ o^oid, 

Pipe fruit ovate, apieulate, 1 in. lono- o-labrous ■ eJ ' “ii^ate. 

ed and reticulate except at the base”’ the three’ enlarg. 

obtuse, and narrowed to the concave base 0 “^'I'rowly oblong, 

•85 to -fb i., b„.d , to, lobl ""r"' ^ ‘° “■ 

nerred, about 2-6 ia. long, or oren sbortor. ““"Wor and fewor. 

Laugkani : Curtis, iNfo. 2095. 

The petals of this species are spreading and fho a ^ 
unusual facies for the order. It is at once dlstingSsheXit' f 
o-awned anthers. Four of these awns are the Leri i 

antbor oolls, tbo «to (,h. tbicker and d.tetod i, a IS" 

from tiiG connectiye. > is a piolongation 

5, Shorea, Roxb. 

G-labrous, mealy, or pubescent resinous trees T^n j.- 

sub-ropand pin„ato,™ned ; atipnl„ la,^,, ooriacoo,™' and raniroto" " 

»™to and fagaoiona. «„»„ to akiltor, ,, toJ^al.T, 
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panicles ; bracts persistent, caducous, or 0. Sepals ovate or lanceolate, 
imbricate, 3 being external and 2 internaL Stamens 15 or 20, or 80 ; 
anthers ovate or oblong, rarely linear ; connective sabnlate-cuspidate, 
rarely inappendiculate ; valves obtuse, rarely cuspidate, equal, or the 
outer slightly larger. Ovary S-celled, cells 2-ovuled ; style subulate, 
stigma entire or 3-toothed. Fruit with leathery, rarely with woody, 
pericarp, 1-celled, 1-seeded, closely surrounded by the bases of the 
pei*sistent, usually accrescent, sepals, the 3 outer, or more rarely, ail, 
and sometimes none, of which are developed into 7- to 10- veined reti- 
culate membranous linear-oblong wings. Gotyledons fleshy, unequal, 
usually enclosing the superior radicle. Disteib — Tropical Asia and 
chiefly the Malayan Archipelago : species about 60. 


Sect. I, Eu.-Shoeea. Fruit little more than *5 in. long, its pericarp 
leathery : three of the persistent sepals developed into membra- 
nous wings many times longer than the fruit. 

Anthers witliout apical appendages. 

Lower surface of adult leaves minutely stel- 

late-tomentose, not scaberulous ... 1. /S', leprosula. 

Lower surface of adult leaves glabrescent, 

the axils of the nerves scaly ... 2. S. scutulata^ 

Lower surface of adult leaves quite glabrous, 

of young leaves glaucous ... 3. /S'. Gtirtisii, 

Anthers mostly inappendiculate, a few with a 
minute apical appendage from, the connective. 

Stamens 30 ... ... ... 4. 8. sericea* 

Anthers wdth very short apical appendages from 
the connective ; flowers sessile. 

Leaves 2*5 to 4 in. long, the lower surfaces mi- 
nutely pubescent : flow^er *25 in. long ; fruit 
ovoid-globose, its largest wings 2*5 in. long 5. S. parvifolia. 
Leaves 3 to 4*5 in. long, glabrous beneath : 
flower *3 in. long : fruit turbinate, its 
largest wdngs 3*5 in. long ... 

Leaves 4 to 6 in. long, glabrescent or glabr- 
ous beneath ; fruit naiTowly ovoid, its 
longest wings 3*5 to 4*5 in. long. 

Apical appendage from the connective much 
longer than the anther. 

Leaves glabrous on both surfaces, the low^er 
not pale. 

Stamensl0(?) ,, ... ... S. B. Mcvrwelllana. 

Stamens 20 ... ... 9. /S', ijratisslma. 


6. S, actminata. 


7. S. macroptera. 
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Btamens 15 

Flowers *2 to '25 in. long. 

Main nerves of leaves 9 to 10 pairs, 
faint ; petals not saccate at base ; 
ovary ovoid-conical, tomentose, 
style short ... ... 10. 8. Bidleijana, 

Main nervos 6 or 7 pairs ; petals 
saccate at base ; ovary liemis- 
pberic, style long and slender ... 8. S. Maxwelliana, 

Fio^vers *4 in. long, main nerves 9 to 

11 pairs; style 3 times as long 

as tlie globose ovary ... ... 11, 8, ^anoijiora: 

Flowers *5 in. long, main nerves of 
leaves 6 to 8 pairs ; ovary elongate- 
conic, style short, petals linear- 
oblong ... ... ... 12, S. KnnBtleri. 

Flowers *65 in. long : nerves of leaves 

12 to 1 6 pairs ; ovary ovoid, style 

long, filiform, petals ovate-lanceolate 13. 8, hracteolata. 
Leaves glaucous beneath ... ... 14. iS. glauca. 

Apical appendage of the connective with 3 to 5, 
or many cilim. 

Stamens 30 : cilise radiating from the tip 

of the apical process of all the anthers 15. /8. ciliata. 
Stamens 20 : apical appendages of all the 
anthers w’ith numerous cilise ; petals 
broad, spreading ... ... 16. yS. uHUs, 

Stamens 15 : anthers of outer row with 

ciiiate apical appendages ... ... 17. 8> costata. 

Anthers wdth a single apical appendage from 
each cell, and a short one from the connec- 
tive ; sepals imbricate at their bases only ... 18. 8, stellata. 

Species imperfectly hnoivn, 

Bracteoles large, persistent, scaberulous, stel- 
late-pubescent ... ... ... 19. 8. MarantL 

Stipules large, paired, persistent ... 20. 8, esnmia. 

Sect. IL Pachyghlamts, (Dyer). Fruit more than 1 in. long, its 
pericarp thick and woody, embraced in its lower half by a cup 
formed of the enlarged sepals, the bases of which are thickened 
woody and concave, the apices of the outer three produced into 
membranous wings as long as, or slightly longer than, the fruit. 
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Anthers of inner row inappendicnlate, those 

of the other two rows appendicnlate ... 21, 8, TMseltoni, 

]. Shorba leprosula, Miq. FL Ind. Bat. Snppl, I., 487. A tree 
100 to 150 feet; high: yoimg branches rather slender, lenticellate, 
minutely and decidnonsly pale stellate-tomentose. Leaves coriaceous, 
elliptic to oblong, acute or snb-acnte, the base rounded ; upper surface 
glabrous, harsh from the prominent minute reticulations, the midrib 
and nerves sometimes puberulous ; lower surface minutely fuscous- 
tomentose, with numerous densely stellate hairs on the midrib nerves and 
veins ; main nerves 10 to 13 paix*s, straight, oblique, prominent beneath ; 
length 3 to 6 in., breadth 1*25 to 3*25 in., petiole *35 to *75 in. Panicles 
axillary and terminal, 1*5 to 4 in. long, rachis and branches stellate- 
tomentose, the short dower-bearing branchlets sericeous. Fhwers in two 
rows, seciind, *3 in. long, sessile. Bejpals ovate, minutely velvety out- 
side. Petals three times as long as the sepals, sericeous outside, oblong- 
spathulate. Stamens about 15; the filaments dilated, much longer than 
the short ovate inappendicnlate anthers. Ovary ovoid, minutely to- 
mentose, tapering upwards into the long slender style ; stigma minute. 
Pipe fruit narrowly ovoid, aiDiculate, minutely tomentose, 6 in. long. 
Calyx-ivings all enlarged and membranous, concave at the base so as to 
embrace the ripe fruit, but not adnate to it; the three outer narrowly 
oblong, sub-acute at the apex, narrowed at the base, 7-nerved, reti- 
culate, 3 in. long and about *7 in. broad ; the two inner smaller, about 
1 in. long, ovate, caudate-acuminate, not nerved. A. DC. Prod, XVI. 
2, 631. Sched. in Tijdschr. Xed. Ind. XXXI, 350: Hook. fil. FI. Br. 
Ind., I., 305. Burck in Ann. Jard. Bot. Buitenzorg, VI, 215. >S/iorea 
Scortechini MSS. 

Malacca : Maingay (Kew. Distrib.), Xo. 203. Perak, King’s Collector, 
Xos. 761-6, 7905, 8182 ; Scortechinij Xo. 2063. Distrib. Sumatra. 

2. Shorea scutulata. King, n. sp. A large tree ; young branches 
with dark lenticellate bai^k and minute white stellate pubescence. 
Leaves elliptic, shortly abruptly and bluntly acuminate ; tlie base 
broad, rounded, almost truncate : upper surface glabrous, niinutely 
reticulate; the lower, and especially the midrib, sparsely stellate- 
puberulous when young, glabrescent when old, the sides of the midrib, 
and especially the pits in the axils of the nerves, w*itli nnmoroiis 
minute brownish pale-edged scales; length 3 to 3*5 in., breadth 1*5 to 
1*75 in., petiole *3 in. PtmioZes axillary and terminal, 3 to 4 in. long, 
the branches short, each bearing 2 or 3 bracteolate fioTvers : bracts 
broadly ovate, concave, blunt, hoary-pubcrulous, deciduous. Fluwers 
*4 in. long, shortly pedicelled. Sepals broadly lanceolate, obtuse, tomen- 
tose outside, glabrous inside. Petals oblong, obtuse, the ba.se expanded 
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at one side, glabrous inside and on one Tmif ^ 
the other. Stamens IS, in 3 rows • all th o^^tsiae, pubescent on 

outer two rows shorter than those of +hl *oso of the 

ovate, inappendioulate. Ovaru con.Val short, broadly 

stigma small. Fruit (perhaps not m«f *omentose : style short, 
pale tomentose, -6 in. kng.^ Sepals allTl minutely 

eulate, concave at the base - thTTL membranous, reti- 

very little narrowed to the^ 

broad; the two inner -8 in. long, linear about / 

Penang: Curtis, 1^0. 1396. Imerved. 

■A. species known onlv fmm Pi^-K^rv 

Curtis : remarkable for its almost raceiSe ini 

glandular leaves. emose inflorescence, and curiously 

3. Shoeea CuETrsir, Dyer MRS tr, tt t. -r^ 

ISO feet high; young branches fender aTfi f"'- ^ 
puberulous, ultimately dark-coloured andlll 
oblong-lanceolate, bluntly acuminate - theV^^°^^' coriaceous, 

rounded; upper surface i youno- leaves 

glabrescent or quite glabrous, the lower ® 7 °f adults 

miuute rufeseent (youno-l or n-ila ^ covered with verv 

to 14 paira, eacJC ^ii" »•"« "o 

to 4 in, breadth 1-2 to 14 t length 3 

or terminal. 2 to s in. long, the inohi, slender "ofabrnne^Tf" 

O in. long, in distichous secund rows of 4,o7t; ^ fi about 

branchlets, enveloped while in bud hv f short lateral 

b^cte. Sopnlsoral.tom.nLe .rtsId^i'* P"''««l«»o 

equal. Petals twice as lono- as the roT ’ slightly un- 

pubescent outside, glabrous inside 

filaments elongate, bro£id (those of the outer rLf “ the 

ovoid-globose, not apiculate. Omry elono-ated ovo”f 
upper, glabrous in the lower half - fo^f 7 

fruit narrowly ovoid, apiculate, -75 ’ in lon.r n 1 

“’'7 all enlarged and membranous, free fi;r L 

outer Imear-oblong, 8-nerved, 2-25 in lol ! i 1 *^^'ee 

the two inner about 1 in. long bluntlv 

uerves. spathulate and with fewer 

Penang : Cux-tis, Wos. 427, 1394 and 1395. 
cuiL . King s Collector, Ko. 8143 
e vernacular name of this in Penang is Marantz Tal 
4. Shoeea SE.EIOBA, .Dyer in Honk fii wi t> t , 

*” VTu’^"' 
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rnfons-tomentose as are the inflorescence and petioles. Leaves covm- 
ceoiis, oblong or elliptic-oblong (rarely slightly ob-OYate), very shortly 
acuminate or sub-acnte, slightly narrowed to the rounded or snb- 
cnneate base ; nj^per surface shining, sparsely stellate-tomentose, the 
depressed midrib and nerves pub erulous ; lower surface scaberulous, 
more densely stellate-pubescent, especially on the bold midrib and 20 to 
22 pairs of stout spreading main nerves ; length 3*5 to 6‘5 in., bi*eadth 
1*5 to 2-75 in., petiole ‘6 to ’8 in. PamcZe^ axillary and terminal, 3 to 7 
in. long, the ultimate branches bearing 4 or 5 distichous, secund, bi^ac- 
teate, sessile flowers j bracts bx’oadly ovate, puberulous outside. Sepals 
ovate, the two inner smaller, all densely golden-sericeous outside, 
glabrous inside. Petals like the sepals and of about the same length, 
the inside and one-half of the outer glabrous, the other half adpress- 
ed-sericeous, Stamens about 40, in several rows ; the filaments of the 
outer shorter, all longer than the anthers ; anthers ovate, mostly in- 
appendiculate, a few with a minute appendix. Ovary elongated, conic, 
sericeous; the style short, glabrous; stigma small. Fruit (immature) 
narrowly ovoid, *5 in. long, embraced by, but not adnate to, the accres- 
cent membranous calyx-wings : the outer 3 calyx-wings linear-oblong 
obtuse, narrowed to the base, 3*5 in. long and *6 in. broad, lO-nerved ; 
the 2 inner 2*5 in. long and much narrower and fewer-nerved, sparsely 
pubescent. 

Malacca: Maingay (Kew. Distrib.) No. 202. Penang: Curtis, 
No. 431. Perak : King’s Oollectoi*, No. 3511. 

This resembles S- lacunosa Sche:fl., but diflers in not having persis- 
tent stipules, its vernacular name in Penang is Seraya, 

5. Shoeea PARViFOLU, Dyer in Hook. fii. PI. Br. Iiid., I., 305. A tree 
100 to 150 feet high ; young branches slender, pale tomentose at first, 
ultimately glabrous, dark-coloui’ed and lenticellate. Leaves coria- 
ceous, ovate to ovate-lanceolate, caudate-acuminate, the base suh- 
cnneate or almost rounded ; upper surface giahrous (when young the 
midrib tomentose or pubescent) ; under surface sparsely scaly- pubescent 
when young, when adult minutely pubescent, the transverse veins thick ; 
main nerves 9 to 12 pairs, oblique, rather straight, prominent beneath : 
length 2 ‘5 to 4 in., breadth 1 to 1*8 in. ; petiole *35 to AS in,, tomentose 
when young. Panicles axillary and terminal, crowded near the ends 
of the branches, 2 to 4 in. long, rather lax, spreading, many-flowered, 
mhmtely tomentose, the branches distichous. Flotoers in. long, 
secund, distichous, deciduously bracteate. Sepals slightly unequal, 
ovate, acute, tomentose outside, glabrous inside. Petals twice as long 
as the sepals, obliquely elliptic, obtuse, glabrous, except on one- 
half outside which is silky. Stamens 15, or fewer : the filaments flatten- 
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ed, about 4 times as long as tlie broad short anthers j apiciiliis of eon- 
iiectiTe Yery slender, about as long as the anther, deflexed. Ovary 
elongate, pnbemloiis ; style rather short ; stigma small. Mips fruit 
OYoid-globose, *4 in. long, thinly adpressed pale tom en lose. Sejoals 
all enlarged and membranous, concave at the base so as to embrace 
the ripe fruit, but not adnate to it : the three outer narrowly oblong, 
obtuse at the apex, slightly narrowed to the base; 7-nerYed, 2-5 
in. long ; the two inner from one-half to one-third shorter, nar- 
rower and fewer nerved. 8horea disticha, ScoTtechmi MBS. m Merb. 
Galctitta. 

Malacca : (Kew Distrib.) No. 206. Penang : Curtis, No. 201, 
Perak: Scortechini, No. 1965. Wray, No. 1282. 

6. Shorea AcnMiNiTA, Dyer in Hook. fil. PL Br. Ind., I., 305. A 

tree 100 to 150 feet high ; young branches minutely greyish tomentose, 
ultimately dark-coloured and glabrescent. Leaves coriaceous, ovate to 
lanceolate, acuminate, the base often nnequal-sided, rounded or some- 
times eniarginate ; upper surface glabrous except the puberulous 
midrib; the flower glabrous, with a few scattered stellate hairs : main 
nerves 7 to 9 pairs, spreading, slightly prominent beneath : length 
3 to 4*5 in , breadth 1*75 to 2*5 in. ; petiole *3 to *4 in., tomentose. 
Panicles axillary and terminal, crowded near the extremities of the 
branches, 2 to 3 in. long, minutely stellate-pubescent, many-flowered. 
Flowers *3 in. long, distichous, secund, about 5 on each lateral branch, 
bracteolate. Sepals ovate, unequal, tomentose outside, glabrous inside. 
Petals tmme as long as the calyx, spreading, broadly ovate, puberulous 
outside, glabrous inside. 15, in three rows, the inner row 

shorter : filaments broad, much larger than the short, ovate, minutely 
appendiculate anthers. Omry ovoid, tapering, pnhescent: style short, 
stigma small. Pipe fruit turbinate, with 3 slightly vertical grooves, 
apiculate, puberulous, *5 in. in diam., attached by its base to the calyx : 
sepals iill enlarged, concave at the base so as completely to cover 
the fruit, membranous aud retxculatei the 3 outer narrowly oblong 
obtuse, contracted towards tbe base, 10- or Ilmerved, 3 '5 in. long, 
and 7 in. broad; the two inner’ I to 1*5 in. long, under *25 in. broad, 3- 
to 4-nerved.' ^ 

Malacca: Maingay ( Kew Distrib. ) No, 205 (?). Griffith, No. 1762. 

Perak; King’s Collector, No. 8009. 

7. Shorea macroptera, Dyer in Hook. fil. PL Br. Ind. I, 308. A 
tree 60 to 80 feet high : young branches with dark-brown bark, minu- 
tel}^ lenticellate and pubei’ulous. iearea coriaceous, oblong (usually 
narrowly), shortly acuminate, the base sub-cuneate or rounded : upper 
surface glabrous, shining, the midrib and nerves puberulous: lower 
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surface glabrescent or glabrous, chocolate-coloured when dry : main 
nerves 10 to 12 pairs, curved, spreading, prominent on the lower 
surface; length 4 to 6 in., breadth 1’35 to 1*75 in.; petiole *4 to *5 
in., rugose. Panicles axillary or terminal, 4 to 7 in. long, lax, branch- 
ing, few-howered, pubeimlous, sparsely scaly. Flowers about *5 in. 
long, sessile, solitary, not secund. Sepals distinct almost to the 
base, slightly unequal, broadly-ovate, acute, more or less yellowish- 
tomentose outside, glabrous inside. Petals narrowly oblong, slightly 
oblique at the base, the apex blunt, glabrous except one-half of the outer 
surface which is sericeous. Stamens 15, in two rows; filaments broad 
except at the apex, those of the outer two rows by much the shorter : 
anthers short, ovate, the connective minutely awned. Ovary elongated- 
ovoid, sericeous in its upper half; style short, stigma small. Pipe 
fruit *6 to *75 in. long, nairowly ovoid, pale puhernlons, apicnlate : 
sepals all enlarged and reticulate, slightly concave at the base and 
embracing, but not adnate to, the fruit; the tliree outer narrowly 
oblong, obtuse, tapering slightly to the auricled base, 7-nerved, 3*5 to 
4‘5 iu. long, and *8 to 1 in. broad ; the two inner variable, but 
shorter, narrower and fewer nerved. Shorea atiricidata^ Scortechini 
MSS. in Herb., Calcutta. 

Malacca : Maingay. Singapore : Ridley. Penang : Curtis, Ho. 
1392. Perak : very common, King’s Collector, Scortechini. 

A species from Borneo which closely resembles this appears to me 
to difier specifically. Its leaves are longer with sparser nerves, and its 
caljx-wiugs are longer. 

8. Shorea Maxwellxana, King, n. sp. A tree 60 to 80 feet high : 
young branches dark-coloured, almost glabrous. Leaves coriaceous, 
ovate-lanceolate, acuminate (caudate-acuminate when young), the base 
unequal-sided, cuneate ; both surfaces quite glabrous, the upper shining, 
the lower chocolate-coloured when dry : main nerves 6 or 7 pairs, curved, 
spreading, thin and inconspicuous : length 3 to 4 in., breadth 1*3 to 1*5 
in., petiole ‘4 in. Panicles axillary and tei*minal, 2*5 to 3 in. long, 
steliate-puberulous, their lateral bi*anches very short and few-flowered. 
Floiuers shortly pedicelled. Sepals unequal, oblong, blunt, with enlarg- 
ed concave bases, more or less pubescent, but glabrous in the concavity 
of the base inside. Petals oblong, concave and saccate at the base, 
tomentose outside, glabrous inside. Stamens 10 (?), the filaments 
short, broad ; the anthers elongate, erect, pointed, the connective end- 
ing in an awn as long as the anther. Ovary hemispheric ; the style 
long, slender ; stigma minute. Fruit (not mature) globular, minutely 
tomentose, closely invested by, but not adnate to, the concave bases of 
the sepals : sepals all enlarged, membranous, narrowly oblong, obtuse ; 
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tlie three outer 7-nerved, 1*5 in. long and ’4 in. broad j the two inner 
similar in shape, but fewer-nerved and only *5 in. long. 

Perak : King’s Collector, Nos. 3601 and 3744. 

The only flowers of this species ‘which I hare seen are in an eailj 
stage of bud, and from them I am unable to make out the chnractei's 
of the petals properly. The stamens appear to be only 10 in number : 
but of this I cannot now be quite certain. 

9. Shorea gratissima, Dyer in Hook. fil. PI. Br. Inch I, 307. 
A tree : younger branches slender, glabrescent, dark-coloured. Leaves 
coriaceous, elliptic, acuminate, the base broad and rounded, the margins 
sub-undulate, both surfaces glabrous: main nerves 12 to 14 pairs, faint ; 
length 2'5 to 4 in., breadth 1*25 to J*5in., petiole *6 to *75 in. Panicles 
axillary and terminal, lax, few-flowered, 3 to 6 in. long', snb-puberii- 
lous. Flowers secund, j^^^^lcelled, *25 in. long. Sepals lanceolate, 
sub-acute ; minutely tomentose outside, glabrous inside in the low*er, 
adpres.sed-pubescent in the upper, half. Petals twice as long as the 
calyx and much broader, elliptic, obtuse, glabrescent. Stamens 
about 20; the filaments short, nneqnal, dilated. Antlters elongated- 
ovate, truncate, each with a terminal aw*n from the connective twice as 
long as itself. Ovary ovoid, sab-glabrous; stigma small. Pipe fruit 
unknown. Uopea grutissima, Wall. Cat. 9G0. 

Singapore : Wallich. 

This is known only by Wallich ’s specimens. He referred it to Uopea, 
of which genus it certainly has the facies: the aestivation of the 
sepals is moreover that of Hopea, and so is the a|)iculus of the con- 
nective of the stamens. The petals in shape, however, resemble those 
of Shorea, I retain it in Shorea in deference to the opinion of Mr. 
Dyer. . . ■ ■ 

10. Shorea Ridleyana, King, n. sp. A tree 60 or 80 feet high : 
young branches slender, dark brown, lenticellate, nearly glabrous. 
Leaves ovate-lanceolate, shortly acuminate, the base rounded : both 
surfaces glabrous, the upper shining; main nerves 9 or 10 pairs, curved, 
spreading, thin but slightly prominent beneath : length 2*5 to 4 in., 
breadth 1*1 to 2 in. ; petiole *4 to *5 in., rugulose. Panicles axillary 
and terminal, 1*5 to 2 in. long, densely stellate-puberulous. Fioioers 
*2 in. long, pedicellate. Sepals sub-equal, oblong, obtuse, tomentose 
outside, glabrous inside. Petals oblong, slightly oblique, obtuse, glab- 
rous inside, pubeimlous outside on one half, glabrous on the other. 
Stamens 15, sub-equal, the filaments dilated in the lower half : anthers 
shorter than the filaments, ovate, the connective produced into an awn 
longer than the anther. Ovary ovoid-conical, minutely tomentose. 
Style short ; stigma minute. Fruit (immature) ovoid, apiculate, minutely 
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pale tomeiitose r all enlarged, membranous, reticulate and 

concave at tlie base ; tlie three outer linear-oblGiig, obtuse, slightly 
narrowed to the concave base, S-nerved, 2*25 in. long and *4 in. broad ; 
the two inner of the same shape, but only 1-nerved, narrower and only 
I h in. long. ■ 

Perak : King’s Colleetor, Kos. 3e57l and 8617. 

This a good deal resembles 8^ MaxivelUana^ King ; but its leaves have 
more nerves, its slightly oblique petals are not saccate at the base, its 
ovary is ovoid-conical, and minutely tomentose with a short style; 
whereas in S, Maxwelliana the petals are saccate at the base, and the 
ovary is hemispheric with a long style. 

11. Shobea paijciflora, King, n. sp. A tree 50 to 90 feet 
high : young branches slender, their bark brown pnberulous and 
lepidote. Leaves tliinly coriaceous, from oblong to elliptic, shortly 
acuminate; the base abruptly cuneate, slightly unequal-sided, or 
(in the elliptic forms) almost rounded: main nerves 9 to 11 pairs, 
oblique, straight, prominent beneath: length 4 to 5 in., breadth 
1*8 to 2*5 in., pefciole *6 to *7 in. Panicles, few, axillary or 
terminal, few-Eowered, 1*75 to 4 in. long, rather coarsely pubescent. 
Moioers *4 in. long, secund, shortly pedicellate, each subtended by 
an ovate, solitary, pubernlous, deciduous bract. iS'epaZs broadly ovate, 
tomentose outside, glabrous inside. Petals broadly elliptic, obtuse, 
concave at the base, veined, inside glabrous, the outside half glabrous 
and half adpressed- sericeous. Stamens 15, in 3 rows : the outer row 
smaller and with filiform filaments, the inner rows with filaments longer 
and expanded in the lower half; the anthers of all shortly ovate, 
the 'connective produced into an awn twice as long as the stamen. 
Ovary hemispheric, tomentose ; style nearly 3 times as long, puberulons; 
stigma small. iSipc unknown, 

Penang: Curtis, Ko. 1537. 

A species known only by Mr. Curtis’ specimens which have no 
fimit. 

12. Shorea Kxtnstleri, King, n. sp. A tree 60 to 100 feet high : 
young branches slender, rusty-pnbernlons, their bark brown. Leaves 
coriaceous, elliptic, abruptly and shortly acuminate, the base rounded 
or slightly cuneate, both surfaces glabrous, the lower with a few stiif 
white hairs on the midrib and nerves ; main nerves 6 to 8 pairs, curved, 
ascending, prominent on the lower surface ; length 4 to 5 in., breadth 2 
to 2*4 in., petiole *5 in. Panicles axillary and terminal, 4 to 6 in. long, 
lax, few-fiowered, scaly-puberulous. Flowers *5 in. long, sub-sessile, 
4 or 5 together on the short branches of the panicles, secund, 
bracteate : the bracts broadly ovate, pubernlous. Sepals sab-equal, 
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broadly ovate, acute, tonieiifcose outside ; the edges clliate, glabnuis 
inside. Fetals linear-oblong, obtuse ; the leases obliquelj expanded, 
sericeous externally, glabrous internally. Btamem 15, siil>er|iia], the 
filaments as long as the anthers, flattened; anthers ovtite, short, the 
connective terminated by a curved awn much longer than the stamen. 
Ovary:' elongate-conic, pubemlous ; style short, llijoe fruit hemisplieric, 
tapering into a cone and crowned by the style, adpressed pale tom eu- 
tose. Bejmls niembranons, reticulate: the three larger narrowly ob- 
long, obtuse, tapering to the concave non-reticulate base, 9-nerved, 
3‘5 in. long and ‘7 in. broad : the two inner 2 in. long, linear, 3-nervecl. 

Perak : King’s Collector, Kos. 3474 and 3705. 

This species is allied to S- hracteolata, Dyer, but its leaves have 
fewer nerves, smaller dowers, narrower petals, and a short style. 

13. Shoeea beacteolata, Dyer in Hook. fil. PL Br. Iiid. I, 305. A 

tree 50 to 150 feet high; young branches minutely furfuraceous- 
pubemlous, speedily glabrescent, their bark dark-coloured. Leaves 
coriaceous, elliptic-oblong, shortly acuminate (often sub-obtuse when 
old), narrowed slightly to the rounded or eniarginate base ; uppei- 
surface quite glabrous; the lower yellowish fiirfuraceous-puheruloiis 
to glabrous ; main nerves 12 to 16 pairs, spreading, prominent beneath : 
length 4 to 6 in., breadth L6 to 2;5 in., petiole '45 to *6 in. Panicles 
axillary, few-flowered, 2*5 to 6 in. long, glabrous. Flotvers *65 in. long, 
shortly iDedicellate, each subtended by 2 elliptic, obtuse, 3-nerved, puberii- 
lous, deciduous bracts *35 in long. Sepals lanceolate, obtuse, minutely 
tomentose outside, the two inner smaller. PeifuZ<s' ovate-lanceolate, obtuse ; 
the bases expanded, glabrous. Stamens 15, in twm row^s, tlie filaments 
less than half as long as the ovate obtuse anthers ; appendix of connective 
subulate, twice as long as the antiier, decurved when old. Ovary ovoid, 
attenuated upwards, suh-glabrous ; the style long, filiform; stigma 
sniall. Ilipe fruit ovoid, apiculate, ‘6 in. long, embraced by, but (except 
at the very base) free from the calyx; sepals accrescent, mem- 
branous, reticulate and concave at the base : the three outer narrowly 
oblong, blunt, slightly narroived above the concave base, lO-nerved, 
3'5 in. long, and *6 in. broad ; the two smalier about 2 in. long, and *2 
in. broad, about 3-nerved. Scortechini MSS. in Herb. 

Calcutta.'" , 

Malacca: Main gay (Kew Distrib.) Ho. 204. Penang: Curtis, 
Hos. 322 and 1405. Perak : King’s Collector, Hos. 7583, 7591, 7717 ; 
Scortechini, Ko. .1939. Distrib. — Sumatra. Porbes, Ho. 3050. 

14. Shoeea GEAUGA, King, n. sp. A tree 80 to 100 feet high ; 
young branches slender, dark-coloured, pubemlous. Leaves coriaceous, 
ovate-lanceolate, acuminate ; the base broad, rounded ; upper surface 
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glabrous, ite lower glaucous (except the midrib aud. nerves) especially 
when young ; main nerves 7 to 9 paii‘S, ascending, rather straight : 
length S’5 to 4*5 in., breadth 1*4 to 1*8 in.; petiole '45 to *6 in., rrgulose, 
glaucons. Panicles axillary, few-flowered, shorter than the leaves, 
hoary, the on short pedicels. slightly unequal, oblong, 

obtuse, tomentos© on both surfaces. Ovary conical, tonientose ; the 
style very short, glabrous; stigma small, 3-iobed. Fruit (immature) 
ovoid-globose, apiculate, minutely tomentose ; accrescent sepals mem- 
branous, free from the fruit; obscurely 7- to 12-nerved, strongly 
reticulate, blunt, slightly narrowed to the concave base, at first 
puberiilous but ultimately glabrous ; the longer 2*25 in. long, and '6 
to *75 in. broad, the others smaller. 

Penang: Curtis, No. 372, Malacca: Maingay (Kew Distrib.), 212. 

In this species the two inner fruiting wings of the calyx are 
nearly as large as the three outer ; the leaves are very white underneath 
when young, but much less conspicuously so when adult. It is known, 
only by Curtis’ and Maingay’s specimens, none of which have com- 
plete flowers. Maingay’s specimens from Malacca have in fact no flowers ; 
but there is no mistaking their leaves as being exactly like those of 
Mr. Curtis’ from Penang. The vernacular name of this is Pammar 
laid dlian lesor, 

15. Shokea CILIATA, King, n. sp. A medium- sized tree; young 
branches slender, dark-coloured, deciduously hoary-puberulous. Leaves 
coriaceous, lanceolate or oblong- lanceolate, acuminate, the base ciineate ; 
both sui'f aces glabrous, minutely reticulate, the lower whitish when 
young, pale brown when dry ; main nerves 8 or 9 pairs, ascending, 
curved, shiuing on the lower surface : length 3 to 3*5 in., breadth *8 
to 1*5 in., petiole *75 to *9 in. Panicles 2 to 2*5 in. long, axillary and 
terminal, littie-branched, few-flowered, hoary, Flowers *5 in. long, 
secund. Sepals ovoid-deltoid, obtuse, outside tomentose, inside gla- 
brous. Petals three times as long as the sepals, narro'wly oblong, obtuse, 
slightly expanded at the base, adpressed-sericeous outside, glabrescent 
inside. Stamens 30, in fascicles of 3, unequal, the shorter with imdi- 
lated filaments, the longer with filaments dilated in the lower half; all 
with the connective produced into an apical process crowned by 8 to 
5 spreading cilias. Ovary ovoid-conic, sericeous, with a short glabrous 
style. Frtdt (immature) ovoid, apiculate, pale-tomentose, *5 in. long; 
accrescent sepals membranous, reticulate : the three outer narrowly 
oblong, reticulate, 7-nerved : the two inner 2 in. long, and *3 in. broad, 
nari’owed to above the concave base : the two inner 1 in. long, linear- 
ianceol ate, f e w-nerved. 

Penang : Curtis, No, 1578, 
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Known only by Onrfci s’ ■ specimens, and readily recognisable by its 
baantifully ciliate-crestefl antliers, 

16. Shorea utilis, King, n. sp. A large tree ; all parts except 
the mfiorescence glabrous : young brandies slencler, dark-eoloiirecl. 
Learns coriaceous, ovate-lanceolate, caudate-acuminate, or shortly and 
abruptl^racuniinate, tlie base slightly cuueate; main nerves about 7 
pairs, oblique, not prominent on either surface; length 2*5 to 3 in., 
breadth *9 to i *2 in,, petiole *4 in. Panicles axillary, stellate-puberu- 
lous, about as long as the leaves ; their lateral hranohes distant, very 
short, minutely toineutose, 3- or 4-flowered. Flotcers sub-sessile, glo- 
bular in bud, under *2 in. long. Sepals ovate-orbicular, blunt, the 
outer 3 very tomentose outside, the inner 2 less so ; all glabrous inside. 
Petals broadly oblong, blunt, more or less sericeous in both surfaces. 
Stamens '20; filaments slightly dilated, about as long as the ovate 
anthers ; apical process of connective about as long as the anther, 
ciliate. Ovary seiaceoiis, elongated-conic, gradually tapering into the 
short glabrous style ; stigma minute. Pipe fruit ovoid, apiculate, pale, 
adpressed-sericeous, *4 in. long, closely invested by, but free from, 
the concave bases of the accrescent sepals. Sepo.ls of fruiting calyx 
all enlarged, membranous, reticulate, deciduously puberiilous ; the 3 
outer oblong, very obtuse, 5-nerved, 1*25 in. long, and *4 in, broad ; the 
inner 3 half as long, or less, and much narrower. 

Penang : Curtis, Ko. 423. 

This species, which Mia Curtis describes as yielding the most 
durable timber in Penang, vras at one time quite common there, but 
it is now almost extinct. Its vernacular name is Dammar lant. 

17. Shorea costata, King, n. sp. A tree ; young branches dark- 
coloured, lepidote-puberulous. Leaves thinly coriaceous, ohloiig, sub- 
acute, slightly narrowed to the iwnded or suh-cnneate base; both 
surfaces glabrous, the transverse veins distinct, espeeialiy on the lower : 
main nerves 11 to 13 pams, oblique, rather straight, slightly jmo- 
niinent hcneatli ; length 3 to 4*25 in., breadth P2 to 1*5 in., petiole 
*8 to 1 in. Panicles axillary and terminal, 1*5 to 2*5 in. long, scaly- 
paberuloiis, the lateral branches very short and few-flowered. Floioers 
small. Sepals broadly ovate, yellowish-tomentose outside, glabrous 
inside. Stamens 15 ; all with dilated filaments longer than the ovate 
anthers, those of the inner row with the apical j^rocess of the connec- 
tive short and glabi'ous, those of the outer rows with longer ciliatc 
a|)icai connectives. Ovary ovoid-conical, densely yellowish-tomentose ; 
stylo very short. Pipe fruit oYoid, apiculate, sparsely puheruloas, *75 in. 
long ; sepals all enlai/ged, concave and dilated at the base, membran- 
ous and reticulate: the three outer narrowly oblong, obtuse, much 

J. IL 10 ^ 
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narrowed to tlie base, 7-nexwed, 2*75 in. long, and *45 in. broad ; tlie 
two inner of tbe same shape, but few-iierved, onl j 1*5 in. long, and *25 
in.'^broad.' ■ ■ ■ , 

Penang: Gurtis, No. 199. 

A species known only by Mr. Curtis’ solitary specimen. The 
eonnectives of the inner anthers are ciliate, somewhat in the fashion 
of B, ciliata, King ; but the leaves of that species ai’e very different. 

18. Shorea. stellata, Dyer in Hook, fih PI. Br, Ind. I, 304. A 
tx*ee 100 to 150 feet high ; young branches slender, at first stellate- 
puberulous, but speedily glabrous, with bark dark- coloured and sparse- 
ly lenticellate. Leaves thinly coriaceous, ovate-lanceolate, the base 
rounded : upper surfaces glabrous, the lower very minutely lepidote on 
the reticulations ; main nerves 8 to 11 pairs, rather straight, oblique, 
prominent on the lower surface ; length 4 to 5*5 in., bi^eadth 1*75 to 
2*25 in., petiole '7 to *9 in. Panicles Sbxillarj or terminal, crowded at 
the extremities of the branches, many-flo veered, 4 to 6 in. long ; minute- 
ly stellate-pubescent. Floivers *25 in. indiam. Galyx minutelj greyisli- 
tomentose, the segments ovate-ohlong, snb-acute, valvate, erect. Petals 
broadly ovate, obtuse, pubescent outside, spreading. Stamens the 
filaments short, broad ; tbe anthers linear-elongate, shortly bi-mucroiiate, 
the connective also shortly mucronate. Ovary ovate-globular, grooved, 
very tomentose ; the style short ; the stigma ovoid, small. Pi;pe fndi 
ovoid, apiciilate, toraentose, *5 in. long; sepals all enlarged, sub- 
equal, membranous, linear-oblong, sub-acnte, much narrowed at the 
base, quite free from the fruit, 5-ribbed, reticulate, 4*5 in. long, and 
about *6 in. broad. Parasliorea stellata^ Knrz, Jouim. As. Soc., Bengal, 
for 1870, pt. 2, p. 66. For. Flora Burm,, I, 117 ; Pierre Flore Forest. 
Ooch-Ohine, t. 224. 

Perak: King’s Collector, No, 7505. Distrib. Bmnnab. 

None of the Perak specimens are in fruit ; but in leaves and flowers 
they agree absolutely with Kurz’s Burmese specimens. The calyx in 
all is quite valvate, and it was on this character chiefly that Kui'z based 
the genus Pan"a97io?’ea. 

19. ShoR;EA Marahti, Bui’ck in Ann. Jard. Bot. Buitenzorg, TI. 
217. A small tree : young branches dai^k-coloured, stellate-puberulous. 
Leaves thinly coilaceous, more or less broadly elliptic or elliptic-oblong, 
shortly abiniptly and bluntly acuminate ; the base broad, rounded, or 
almost truncate; upper suifface glabrous, the midrib and nerves minu- 
tely tomentose or pubescent when young ; lower surface more or less 
sparsely minutely stellate-puberulous, the sides of the midrib, especi- 
ally at tbe axils of the main nerves, glandular and densely covered with 
masses of brown pale-edged scales : main nerves 12 to 16 pairs, oblique, 
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sliglitly ciiryecl, tliin Imt prominent ■ beneath' when dry, as are the 
transverse Veins'; length 3* f5 to 6’5' in., breadth 1*5 to ,2'25 in. ; petiole 
’35 in., densely steliate-piibescent, scurfy. Stifules deciduous, ova.te- 
laiiccolale, nerved, steliate-piiberulous. Fanicles axillary and terini- 
iial, fcw-ilowered, tawmy-tomentose, (shorter than the leaves [r^]}; the 
bracts in pairs, unequal, elliptic-oblong, blunt, nerved, pubeseent on 
both surfaces. “ Segments of calyx (fide Burck) unequal, the three 
outer larger, imbricate. Fetals minutely tomentose inside. Stcmiem 
15, in two I’ows.” Ilofea? Miq. FL Ind. Bat. SiippL, 489 ; A. 

DC. Prod. XYI, 2, p. 635. 

Perak: King’s Collector, Ko. 880. Malacca: Derry, Ko. 952. 
DiSTiiiB. Sumatra, Bangka. 

The Perak specimens are not in fiower ; and I have seen non© 
from elsewhere that are.. The above imperfect description of the 
fl.G\ver has therefore been copied from Burck (Ann. Jard. Bot. Buitenzorg, 
YI. 217), The Perak specimens perfectly agree, as to leaves, wdth 
an authentic specimen of Miqnel’s from Sumatra, in tlie Calcutta Her- 
barium, Miquel never saw either flower or fruit. In fact, of the 
twenty new species of described by this author in the 

supplement to his Flora of the Netherlands India, the flowers are des- 
cribed in only two, and in these but partially ! 

20. Shorea eximia, Scheff. in Nat. Tijdschr. Ned. Ind. XXXI, 
349. A shrub or small tree ; young branches petioles and under- 
surfaces of leaves stellate- setulose. Leaves coriaceous; elliptio-ohiong, 
or ob-lanceoiate-ohlong, acuminate, narrowed to the rounded or sub- 
cuiieate base: upper surface glabi’ous except the tomentose midrib, 
shining, the nerves depressed : under sni*face scabrid, pale brown, the 
reticulations midrib and 17 to 21 pairs of spreading nerves prominent: 
length 6*5 to 11 in., breadth 2'25 to 3*25 in., petiole *25 to *35 in. 
Stipules in pairs, |)ex’sistent, ovate, acuminate, longer than the petioles, 
reticulate, laxly pubescent and wanted. ‘‘ Wings of fruiting -calyx 
linear-lanceolate, obtuse : the three largei* naimow at the base, 3*2 to 
3*6 in. long’, *5 in. broad, sparsely pubescent, 9-nerved j the two shorter 
and narrower 1*6 in. long. elongated-ovoid, acuminate, niinnte- 

ly whitish-tomentose.” Bnrek in Ann, Jard. Bot. Buitenzorg YI, 218. 
Vatica ? armm, Miq Ind. Bat. SiippL 486 ; A. DG. Prod. XYI 
2, Watica suh-laounosa f Miq. FI. Ind, Bat. Suppl. 486. Shorea 

suh-lacmioscty SchefE, in Nat. Tijdschr. Ned. Ind. XXXI, 350: A. DC. 
Prod. XYI, 2623. 

Malacca: Griffith, No. 5018. Penang: King. Perak King’s Col- 
lector, 10993. Distrib. Sumatra, Bangka. 

This plant is very imperfectly known. I have copied tlie descrip- 
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tion of the fruit from Dr, Burck (1. c.). Miquel, who first descrihed 
the plant as a probable Yatica^ had seen nothing but a leaf-twig. 
Specimens brought from Perak bj the Calcutta collectors bear, instead 
of flowers, curious cones, in. long, of distichous inibncate bracts, 
concerning which Griffith, in his field note on his specimen E"o. 5018, 
wrote, — ‘‘irregular growth caused bj an insect; each of the scales 
of these cones bears on its dorsum at its base a number of eggs.’^ 
Grifllth’s No. 5019 appears to belong to a closely allied, but distinct, spe- 
cies ; as also does the indeterminate plant issued by Waiiich as No. 6635 
of his catalogue, under the designation, “ JDilleniacea [f] nervosa 

21. Shorea Thiseltoni, King, n. sp. A tree 60 to 80 feet high : 
young branches rather stout, the bark dark-coloured and lenticellate, 
but covered at first by a pale-grey, deciduons pellicle. Leaves coriace- 
ous, elliptic-oblong to elliptic, rarely oblong, sometimes slightly obovate, 
obtuse, slightly narrowed to the rounded base ; both surfaces glabrous, 
the lower when very young sparsely lepidote, puberuloiis especially 
on the midrib and nerves, brown wffien dry : main nerves 8 or 9 paii*s, 
ascending, slightly curved, bold and prominent on the under surface 
like the midrib ; length 5 to 7 in., breadth 2*5 to 3*25 in. ; petiole *6 
to *8 in., stout. Panicles axillary and terminal, 2 to 3 in. long, velvety, 
few-flowered, apparently ebracteolate. Flowers sessile, *6 or *7 in, 
long. Sej^als ovate, sub-acute, unequal ; the 3 outer tomentose outside, 
glabrous inside ; the 2 inner smaller, nearly glabrous, the edges 
ciiiate. Petals much longer than the sepals, linear-oblong, obtuse, 
expanded at the base, glabrous, except one-half of the outer surface 
which is aclpressed-pubescent. Stame^is 15, in 3 rows, the filaments of 
all dilated, unequal : the anthers shortly ovate, those of the inner and 
longer row inappendiculate, those of the other two rows with a short 
apical appendage from the connective. Ovao^y narrowly conical, 
tomentose, tapering into the short glabrous style ; stigma minute. 
Pipe fruit narrowly ovoid, apiculate, minutely pale-tomentose, substriate, 
1*2 in. long, and *6 in. in diam., the pericarp thick and woody. Per- 
sistant sepals with much thickened concave woody bases, forming a 
cup embracing the lower half of the fruit, the apices of the outer three 
prolonged into membranous linear-oblong obtuse -wings exceeding 
the fruit and sometimes 1*5 in. long ; one of the inner sepals shortly 
winged, the other often broad, obtuse and not winged, 

Perak : common. King's Collector. 

In this plant the fruit is much larger than in any of the other 
species of Shorea here described, and its pericarp is hard and thick. 
The bases of the sepals are greatly thickened and concave, and they 
form a cup which embraces closely, but does not adhere to, the lower 
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half .of the fruit, the apices of some, 'of them being , winged as above 
describecL .In these respects the species resembles certain other 
Malayan species oi Shorea^ e, g,, B- Martiniana Solie^^ scaherrima^ 
dJi^ Sy stenoptem, Btirck. Judging from the., leaf -specimens on 'wliicli 
Miq^uel founded bis Hopea Smghaivang^ that plant must be a close 
ally of this. A species (flower only) collected by H. O. Forbes in 
Sumatra (Herb. iJTo. 2952) must also be closely allied to this. It 
differs however by its conspicuously bracteolate inflorescence. Beccari’s 
Kos, 2681 and 3507, which form the types of Heim^s species 8* bracJiyp^ 
tera^ are also allied to this. 

6. Hopea, Roxb. 

Glabrous or hoary-tomentose resinous trees. Leaves quite entire^ 
firm, feather- veined ; stipules small, deciduous or inconspicuous. 
Floivers sessile or shortly pedicelled, ebracteate, in lax panicles of uni- 
lateral racemes. 8epals inserted on the receptacle, two being quite 
external and three for the most part internal, obtuse, imbricate. Fetals 
falcate, their apices inflected in bud. Stamens 15, or rarely 10, slightly 
connate ; the connective subulate-cuspidate, the anthers ovate, their 
valves obtnse, equal. Ovary 3-celied, the cells 2-oviiIed : style shortly 
cylindric or subulate. Frtdt 1-seeded, closely sunwnded by the bases 
of the accrescent sepals, the 2 external of which are developed into 
linear wings, the three internal not longer than the ripe fruit. Fmbryo 
as in Shorea, — Disieib, of Shorea ; species about 35. 


1 JET. nervosa. 


Sect, I. Eu-hopea, Main nerves of leaves bold and prominent. 

Herves of leaves 16 to 18 pairs ; accrescent 
sepals 4 to 4*5 in. long, 10-nerved 

Nerves of leaves 10 to 13 pairs ; accrescent 

sepals 1*75 feo 2*5 in. long, obscurely 5-nerved 2. H, GtitHisiL 
Sect. II, Bbyobalaij^oidea, Miq. Main nerves not 
distinct. ,• 

Petals sericeous : the filaments longer than the 
anthers ; ripe fruit *8 in. long, the accrescent 
sepals 7-nerved, 1*75 to 2 in. long, and *2 to 
*25 in, broad ; leaf-petioles *25 to *4 in. long, 
minutely tomentose... ... 

Petals densely sericeous; the filaments shorter 
than the anthers ; ripe fruit *2 in. long ; ac- 
crescent sepals obscurely 5- to 7-nerved, 1*25 
to 1*5 in. long, and ‘25 in. broad ; leaf -petioles 
‘35 to *6 in. long, slender, puberulous, finally 
glabrous 


3. H* micmntlia. 


4. MAnteimedia. 
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1. Hopea neeyosAj King, n, sp. A tree 50 to 70 feet Mgli : yonng^^ 
branches dark-colonred, glabrous. Leaves coriaceous, oblong to elliptic- 
oblong, shortly acuminate, the base I’ounded or very slightly cuneate ; 
both surfaces glabrous; main nerves 16 to 18 pairs, spreading, bold 
and prominent on the lower ; length 3*5 to 5 in., breadth 1*5 to 2*25 iii. ; 
petiole '5 to *75 in., transversely wrinkled when dry. Floivers unknown. 
Bipe fruit ovoid-rotund, apiculate, glabrous, *5 in. long ; the two outer 
sepals much enlarged, oblong-lanceolate, obtuse, slightly narrowed to 
the concave thickened smooth base, 10-nerved, 4 to 4*5 in. long, and 
*6 to ‘75 in. wide ; the three inner sepals not quite so long as the fruit, 
broadly ovate, obtuse, thickened, smooth, closely embracing but not 
adherent to the fruit. 

Perak: King's Collector, Ko. 3690. 

This is a very distinct species, belonging to the group of JSopea 
with the nerves of the leaves bold. It is so distinct that, contrary to my 
general practice, I venture to name it without having seen the flower. 

2. Hopea Cuetisii, King, n. sp. A tree 50 to 60 feet high : 
young branches slender, dark-coloured, lenticellate, almost glabrous. 
Leaves coriaceous, broadly ovate to ovate-oblong, shortly acuminate 
or acute, the base slightly unequal-sided, rounded, rarely sub-cuneate ; 
both surfaces glabrous, the upj)er slightly puherulous on the midrib 
near the base, the lower wdth several hairy glands at the base, the 
midrib sparsely and minutely stellate-puberulous ; main nerves 10 to 
13 pairs, curving, ascending, prominent beneath ; length 3*5 to 4*5 in., 
breadth 1*75 to 2*5 in. ; petiole *4 in., puherulous when young. Pani- 
cles axillary and terminal, lax, few-flowered. Floioers about *2 in. 
long, pedicelled. Sepals broadly ovate, blunt, concave, tomentose out- 
side, glabrous inside ; the inner two rather smaller and more glabrous 
than the others. Petals oblong, oblique, falcate, obtuse, partially tomen- 
tose outside, glabrous inside. Stamens 10, the filaments short, dilated ; 
anthers ovate, short, the connective with an apical awn longer than 
the anther. Ovary broadly ovate, puherulous at the truncate apex, 
otherwise glabrous : style short. Pipe fruit ovoid, apiculate, pale 
striate, *3 in. long ; outer two sepals accrescent, narrowly-oblong, reti- 
culate, membranous, obscurely 5-nerved, obtuse, slightly narrowed 
to the concave smooth base, 1*75 to 2*5 in. long and from *35 to *6 in. 
broad; the three inner non-accrescent sepals about as long as the 
fruit. 

Penang: Curtis ISTo. 1562. Perak: King’s Collector, 8161. 

3. Hopea micrantha, Hook. fll. in Trans. Linn. Soc., xxiii, 160. 
A tree 60 to 80 feet high : young branches slender with dark-coloui'^ed, 
lenticellate bark and minute brownish pubescence. Leaves coviaceoiiH^ 
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o'^ate-lanceolate or oblong-lanceolate, bluntly canclate-acnminate ; tbe 
base slightly ciineate or sometimes broad, rounded and sliglitly unequal ; 
botli surfaces glabrous except the pubescent midrib: main nerves 
numerous, not mucli more prominent than tlie secondary, and botlx 
indistinct ; lengtli 2 to 4 in., breadth *8 to 1*75 in. ; petiole '25 to *4 in. 
minutely tome ntose. axillary and terminal, numerous, short, 

spreading, 1 to 1*5 in. long, puberulous or glabrous. Flmvers 'I d to 
*25 in. long, shortly pedicellate. Sepals sub-equal, ovate-rotund, sub- 
acute or obtuse, puberulous and resinous outside, glabrous inside. 
Fetals twice as long as the sepals, broadly oblong-obtuse, silky outside 
except on one side, glabrous inside. Stamens about 12, the filaments 
dilated in the lower half, longer than the ovate anthers ; the connective 
produced into a single apical awn longer than the stamen. Ovary 
elongated, often constricted in the middle, glabrous ; style very short, 
stigma minute. Pipe ovoid, apiculate, *3 in. long, striate, closely 
embraced by the 3 inner sepals which about equal it in length ; the 
outer two sepals accrescent, oblanceolate, obtuse, tapering to the con- 
cave base, reticulate, 7-nerved, 1*75 to 2 in. long, and *2^0 *20 in. broad. 
A. DO. Prod. XYI. 2, p. 634 Dyer in Hook. fil. Pi. Br. Ind. I, 310. 
Burck in Arm. Bot. Jard. Buitenzorg, YI, 238. 

Malacca ; Maingay (Kew Distrib.) Ho. 210. Penang : Curtis, Hos. 
167, 266, 1397. Perak : King’s Collector, Hos. 3525, 8170. Distuib. 
Borneo : Bangka, Sumatra. 

Mr. Curtis notes on the Penang specimens of this, that the bark of 
the tree is smooth and of a grey colour, whereas the back of its close ally 
H. intermedia is fissured like that of Shorea parviflora. The species of Eopea 
with numerous indistinct nerves, (Sect. Bryolalanoides) are not easy to 
distinguish from each other in the Herbarium. H. Mengarawan^Mizy^ a 
Bpecies published two years earlier than this (4 e., in 1860), comes very 
near this, and the two may possibly prove to be identical, in which 
case Miquel’s name must be adopted. Hopea cermta, Teysm. and Binn. 
was described by its authors from a plant originally obtained from 
Sumatra, but cultivated in the Buitenzorg Garden. It differs from If. 
Mengaraioan and from E. micrantha in having larger leaves with more 
prominent nerves. Its authors were doubtful as to its being really dis- 
tinct from E. Mengaraimn, ^nd. I think these doubts were well founded. 
Under the species named E. Bryolalanoides by Miquel (1. c ) there are, 
Dr. Burck asserts, two plants. One of these collected at Soengie- 
pagoe in Sumatra, is, he says, simply E, Mengaraioan, Miq., and it is 
the fruit of this which Miquel describes under bis E. Bryolalanoides. 
The other specimen from Pifiaman in Sumatra is different, and it is to 
it that Dr. Burck (Ann. Bot. Jard. Buitenzorg YI., 241) desires to 
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restrict t-lie name H* Dryohalamides, Miq. Tliere is in tlie Calcutta 
Herbarium an autlientic specimen of tbe Teiy gathering of tbe Soengie- 
pagoe plant on wbiicbL Miq^uel worked, and I should refer it to JET. 
micrantha Hook, &l, 

Petalandra micrantha, Hax’ssk, has been reduced by the authors of 
the Genera Plantarum ( Vol. I. p. 193) to Mopea, It is however a different 
plant from this, and belongs to Miquehs section Fudiopea, which is 
characterised by the neiwes being prominent. By Dr. Bimck, Petalandm 
is reduced to Doowa. 

4. Hopea inteembdia, King n. sp. A tree 60 to 80 feet high : 
young branches rather dark-coloured, minutely lenticellate, puberulous, 
Leaves coriaceous, ovate-lanceolate, caudate-acuminate, the base cuneate, 
both surfaces glabrous; main nerves numerous, faint; length 2*5 to 
3 in., breadth 1 to 1‘35 in.; petiole *35 to;6 in. slender, puberulous but 
finally glabrous. Panicles as in JS. Mengarawan, the flowers pedicellate. 
Bepals sub-equal; the two outer ovate, acuminate; the three inner 
broader and more obtuse, all resinous outside, glabrous and smooth in- 
side. Petals twice as long as the sepals, narrowly oblong, obtuse, falcate, 
densely sericeous exteimally, glabrous within, Starnens 12; the fila- 
ments dilated, shorter than the anthers ; the anthers short, crowned by 
a straight awn from the connective longer than the stamen. Ovary 
hour-glass shaped ; ^tyie short, stigma small. ovoid, apicu- 

late, *2 in. long, pale, striate ; the two outer sepals accrescent, narrowly 
oblong-obtuse, narrowed to the base, reticnlate, obscurely 6- to 7-nerved, 
1*25 to 1*5 in. long and *25 in. broad; the inner three sepals not accres- 
cent, not longer than the fruit, and closely embracing it. 

Penang: Curtis, No, 425 and J398. Perak: King^s Collector, 
No. 3709. 

This species is no doubt near to S', micrantha. Hook, fib, but, accord- 
ing to Mr. Curtis, it is distinguishable from that, while growing, by its 
bark, this tree having a fissured bark like that of SJiorea parvifoUa, Dyer, 
while the bark of R. micraiitjia is smooth and g'rey. The petals of 
this are also more sericeous than those of R. miemntha, the filaments 
are shorter than the anthers (not longer, as in R. miemntha), the leaves 
ax’e more glabrous, the petioles longer and more slender and more 
glabrous, and the fruit and accrescent sepals are smaller than in R. 
onicrantha, I have therefore ventured, after much hesitation, to name 
this as a species, and from its relationship to R. micrantlia and JT. Memja- 
rawtm^ I have called it R. intermedia. Its vernacular name in Penang 
is Janlcang. It has been suggested that this plant should be refei*- 
red to H, Pryohalanoides, Miq.—a course which I would have adopted 
with great pleasure had it been clear what R, Bryohalanoides really is. 
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But, as I hn>re BtSited in ^ note undeT ff. micranthay H. Pryohalanoides 
appears to be a composite species ; moreover, itsautbor nowliere describes 
its .flowers. For these reasons I tMuk it ought to be suppressed as a 
species. 

7. Eetinodekdeon, Korthals. 

Besinous trees, with the leaves, inflorescence, and flowers of Vatica. 
■Pipe fruit globular, crowned by the persistent style, 1-celled, l«seeded, 
the pericarp coriaceous, indehiscent. Galyso of ripe fruit slightly ac- 
crescent, the pieces oblong, nearly equal, and quite free from, and usually 
shorter than, the fruit (longer in, jB. Kunstleri)^ Isatixis (sub-genns 
of Vateria) W and A. Disteib. Malaya and British India. Species about 
10 . 

Isauxis was established by Wight and Amot as a snb-gemis of Tateria^ Linn, 
to receive the three species Vateria lancemfolia, Roxb., F. Eoxhtcrghiana, Wight and 
F. Ceylonicaj Wight {Stemoporus Wiglitii, Thw.) and its characters were, ‘‘ Segments 
of the calyx ovate, acute, enlarging in fruit ; petals falcate and about three times the 
length of the calyx : stamens 15 with oblong anther cells ; style short ; stigma. 
clavate, 3-6 toothed : panicles axillary, shorter than the leaves.” The other section 
of Valeria suggested by Wight was Eu~Vateria (the Fa^erm of Linnmus and of 
which F. indicai L. is the type) and of this the characters are, ‘‘Calyx-segments 
obtuse, scarcely enlarging in fruit : petals oval, scarcely longer than the calyx : 
stamens 40 or 50 with linear anther-cells : style elongated ; stigma acute ; panicle 
large and terminal. Korthals, evidently overlooking Wight’s Illustrations, pub- 
lished (Yerh. Nat. Gesch. Ned. Ind. p. 56) Ms genus Betinodendron to cover 
one of the very xolants {viz., Vateria lancessfolia, Roxb.) for which Wight and 
Arnot founded the sub-genus Isanxis ; and to this Betinodendron Korthals added 
his own Malayan s|)ecies B. Bassalc and B. pauciflorum. Although Isamis may have 
the priority as a sub-genus (Wight’s Illustrations were published in 1840, and 
Korthals’ book, Just quoted, bears the date 1839 — 1842), Betinodendron takes prece- 
dence as a genus. The flowers of Betinodendron are exactly those of all the si^ecics 
of Vatica (except the anomalons F. scaphula, Roxb.) inasmuch as the segments of 
the calyx are slightly imbricate when the bud is very young, becoming valvate as 
the bud advances in age ; the petals are much longer than broad, their apices are 
not inflexed in mstivatiou, and they are not spreading when expanded. The fruit 
itself is also practically that of Vatica ; but the fruiting-calyx is differ eut, for its 
lobes are invariably free from the beginning, they are pretty nearly equal to each 
other, but (although slightly accrescent) they are in most cases shorter than, the fruit. 
As regards its calyx, Betinodendron is closely allied to Vateria, hut it differs from 
Vateria in its flowers ; for in Vateria the stamens are numerous (40 to 50), tlie 
petals are scarcely longer than the segments of the calyx and are spreading j morc3- 
over the inflorescence is longer in Vateria than in Betinodendron, and it is terminal. 
In short, Betinodendron has the flowers of Vatica and the fruit of Vateria. Di*. 
Burck forms Betinodendron and Isauxis bxbo sections of the genus Faticu, giving 
however characters to the section Isauxls whiGh form no part of Wight’s original 
characters of it as a sub -section of Vateria. In Dr. Burck’s section Isamis, “ the 
calyx-lobes are all accrescent, sub-equal to the fruit, or much longer*” 

J. IL 17 
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Fruiting- calyx shorter than the fruit. 

Leaves 3*5 to 6 in. long : fruit '4 in. in cliain. 1. JB. pallidum. 

Leaves 1 to 10 in. long : fruit *65 in. in diam. 2. P, Scortechinii. 

Friiiting-calyx longer than the fruit ... 8. E. Kunstleri, 

1. RETi50i)EJfUR0N PALLIDIUM, King. A Small tree (fide Dyer) : 
young branches slender, deciduously puberulous, their bark pale. Leaves 
coriaceous, oblong-lanceolate to narrowly elliptic, acuminate ; the edges 
entire, recurved when dry ; the base acute : both surfaces glabrous, 
the upper shining ; main nerves 9 to 10 pairs, curving, oblique j length 
3*5 to 6 in., breadth 1*2 to 1*8 in,, petiole *4 to *5 in. Panicles axillary, 
rarely extra-axillary, puberulous, 1 to 3 in. long. Plowers *45 in. long ; 
Calyx-segments ovate-lanceolate, scui’fy- pubescent. Petals oblong, lanceo- 
late, sub-acute, stellate-pubescent externally. Anthers broadly ovate, 
with a short blunt apiculus. Ovary jDuberulous stigma capitate, lobed. 
Emit globular, about -4 in. in diam., glabrous, shining, very minutely 
and sparsely lepidote, pai'tially covered in the lower half by the slightly 
unequal, spreading or sub-refiexed, narrowly- oblong, membranous, 
3-nerved, reticulate calyx-lobes. Vatica pallida^ Dyer in Hook. fiL FI. 
Br. Ind. I, 302. 

Penang : Maingay, on Government Hill, at an elevation of about 
800 feet ; Curtis, Ho. 117 ; King, Kunsfcler. 

This is known only from Penang. It is evidently a rare tree. Its 
fruit somewhat resembles (except in size) that of V, lancecefolia, Blunie. 

2. Betixodenurox Scortechinii, King, n. sp. A tail tree : young 

branches rather stout, densely furfuraceous-pubescent. Leaves coria- 
ceous, oblong, tapering to the sub-acute apex ; the base slightly nar- 
rowed, rounded : both surfaces glabrous : main nerves 14 to 18 pairs, 
spreading, curving, prominent on the lower, depressed on the upper, 
surface when dry, the transverse venation hold : length 7 to 10 in., 
breadth 2*6 to 3*2 in , petiole *6 to *75 in. Panicles crowded towards 
the apices of the branches, mostly axillary, 2 to 2*5 in. long, the 
rachises brownish flocculent stellate-tomentose, as is the calyx exter- 
nally. Floioers *6 in. long. Galyx-Iohes ovate. Petals thick, oblong, 
blunt, puberulous externally, glabrous within. Stamens elliptic, apicu- 
iate. Ovary minutely tomentose ; stigma clavate. fimit sub- 

globular, sub-rugose, vertically grooved, minutely rufoiis-scm^fy, about 
*65 in. in diam., laxly embraced in the lower half by the broadly ovate, 
membranous, many-nerved, reticulate, sub-equal calyx-lobes. 

Perak : Scortechini, Hos. 1940 and 1942. 

The calyx-lobes are nearly equal in size, quite free from the fruit, 
much shorter, and they embrace only its lower half. This species is 
allied to Eetinodendron Eassah, Korth. (Hat. Gesch. Hed. Ind. 56, t. 8,) 
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but has broader ieaTes and mncb more condensed, panicles than that 
species, ■ 

3. EETmoDENDRON KuNSTLERT, KiB.g 11. sp. A tree, 20 to 50 feet 
high, soiiietirnes a shrub : young branches slender, decicluouslv stellate- 
piiberiilous. Leaves thiiilj coriaceous, elliptic-oblong to oblong-lancco- 
late, sometimes slight-lj obovate, sub-acute or shortly and Idiintly 
acuminate ; the base cuneate, rarely rounded : upper surface glabrous, 
the midrib and nerves pubescent ; the lower quite glabrous ; main nerves 
7 to 9 pairs, ascending, slightly prominent beneath : length 2-25 to 4*5 
in., breadth 1*25 to 1'75 in., petiole *25 to *4 in. Eacemes axillary, 1 
to 1*5 in. long, sparsely scaly. Floiuers *4 in. long. Oahjx-lohes ovate- 
lanceolate, pnberuloiis. oblong-elliptic, oblique, obtuse, puberulous 

outside. Anthers slightly and sharply apiculate. Ovary pnherulous, 
stigma capitate. Ri^e frtdt globular, wdtli a long curved apical beak, 
glabrous, about *25 in, in diam. Galyx-lohes all accrescent, sub-equal, 
oblong, tapering slightly to the sub-obtuse apex, the base slightly 
auricled, tliicldy membranous, glabrous, 3-nerved, the longest about 
1*3 in. long, and *35 in. broad, loosely surrounding, and longer than, the 
fruit. 

Perak 5 Scortechini, Wray, King’s Collector; very common at low 
elevations. 

In this species all the five calyx-lobes ax*e accrescent and of nearly 
equal size. They are quite free from the ripe fruit, round which they 
form a loose semi-infiated investiture. Its nearest ally is Vatica 
hancana, Schefier, (Eetinoclendron banca7ium). 

8. IsoPTEEA, Scheffer. 

A tall resinous tree. Leaves coriaceous, entire, feather-veined. 
Floioers in axillary or terminal panicles. Galyx-tnhe very short, the 
segments ovate-rotund, imbricate. Stamens SO to 35, the anthers ovate, 
the cells divergent at the base, acute, the valves equal, the connective 
produced into an apical bristle-like appendage. Ovary 3-celied, the loculi 
bi- ovulate ; the style short, terete, 3-angled at the apex. F^mit indehis- 
cent, 1-seeded, the pericarp coriaceons. Friiitwg-calyx an open cup 
not embracing the fruit ; its lobes all slightly enlarged, spreading (not 
winged) ; the onter 3 rotund, broader than the 2 narrower inner lobes. 

One species — Malayan. 

1. IsoPTEKA Borxeeis'Sis, Scheff. MSS. ex Bnrck in Ann. Bot. 
Jard. Buiteiizorg YI, 222. A large tree : young branches slender, 
dark-coloured, sparsely lenticellate, glabrescent. Leaves coriaceous, 
oblong, sub-acute, slightly narrowed to the imunded base : upper surface 
glabrous except the puberulous midrib ; the lower pale, glabrous ; main 
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nerves 8 or 9 pairs, oMiqne, sliglitly curving, prominent beneath ; length 
4 to 5 in., breadth 1**75 to 2 in., petiole *5 in. 4 to 6 in. long, 

stellate-pnbescent ; bracteoles cadncons. Flotuers shortly stalked. Galyx- 
segments minutely toinentose. FetaU *5 in. long, pale tomentose. 
Stamens 30 to 36, in 3 series, the filaments dilated at the base : anthers 
with equal valves. Oim'y seiiceous, style glabrous. Bipe fruit snb- 
globose, acnminate, pale tomentose, about '25 in. in diam. ; fruiting- calyx 
forming a cup with a concave short tube embracing the fruit, the seg- 
ments spreading, i-e-ciirved, the 3 outer *65 in. in length and breadth, the 
2 inner smaller. Heim, “Eecherches snr les Dipterocarpacees,” p. 51. 
Pahang: Ridley, Ho. 2626. Distrib. Bangka, Borneo. 

Leaf- specimens of what appear to be this tree were collected by 
Mr* Wray (Herb. Ho. 3426/ in Upper Perak. 

9, Balanocarpus, Beddome. 

Glabrous or pnbernlons, rarely scabrid, resinons trees, with in- 
conspicnons fugaceous stipules. Leaves entire, coriaceous or membran- 
ous, penni-nerved. Flowers second, sessile or shortly pedieelled. Sepals 
distinct or united at the base, imbricated, two quite external to the 
others ; in fruit sub-equal, only slightly enlarged, woody, thickened, and 
forming a 5-lobed cup round the base of (but rarely enveloping) the 
fruit, not adnate to it and never expanding into wings. Petals elliptic, 
obliquely acuminate, the apices slightly indexed in bud or not indexed at 
all. Stamens 15, attached to the bases of the petals, in 3 rows ; or 10 
in 2 rows, sub-equal, the filaments much dilated at the base, the connec- 
tive prolonged into a straight apical awn longer than the ovate anther. 
Torus flat. Ovary 3-celled, cells 2-*ovuled, ovules collatez'al. Style 
short. Stigma minute, entire. Fruit oblong or sub-globose, apiculate ; 
the pericarp ligneous or sub-ligneous. Seed solitary, erect ; cotyledons 
fleshy, plano-concave, the larger 2- or 3-lobed, or entire; the radicle 
prominent. Southern Peninsular India, Malaya. Probably 12 species. 

Leaves glabrous, smooth. 

Leaves ovate-lanceolate or ovate, caudate-acu- 
minate. 

Stamens 15 

Fruit entirely enveloped in the slight- 
\j enlarged calyx ... ... 1 . S. Omiim. 

Only tke lower part of the fruit en- 
veloped by the calyx ... ... 2 . S, peiiangianus. 

Stamens 10 ... ... ... 3 . js, anomalus. 
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Leaves narrowly oblong, gradnally narrowed 
to til e acute apex. 

.Fruit 1’75 to 2*25 in. long : stamens 10 ... ,4. 'B,"maxim%s» " 
Fruit 1*5 in. long ; leaves 4 to 6 in. long, 
with. 9 or 10 pairs of bold parallel 
nerves ... 5, B\MeimvL 

• Fruit ’Bin. long: leaves 2’25 to 2*75 in. 
long, with 7 or 8 pairs of slightly 
prominent nerves ... ... 6. JB. WrayL 

Leaves stellate -pubescent, scabrid ... ... 7. B,Semsleyanus> 

1. Balanocarpus Cuetisii, King. A tree 20 to 30 feet high : young 
branches slender, the bark dark- coloured, puberulous. Leaves mem- 
branous, ovate-lauceolate, bluntly caudate- acuminate, the base slightly 
cuneate : both surfaces glabrous, dull ; main nerves 8 to 10 pairs, spread- 
ing, faint and scarcely more prominent than the secondary nerves ; 
length 2 to 2*6 in., breadth ‘75 to 1 in., petiole ‘1 to *15 in. Panicles 
axillary and terminal, shorter than the leaves, glabrescent, lax, each 
with a few 3- to 5-howered spreading branches. Flowers secnnd, short- 
ly pedicelled, * 15 in. long. Sepals distinct, sub-equal, thick, rotund- 
ovate, very obtuse, puberulous outside, glabrous inside, the edges slightly 
ciliate. Petals elliptic, obliquely shortly and bluntly acuminate, glabres- 
cent inside, partly puberulous and partly glabrous outside. Stamens 
15, in 3 rows, sub-equal ; the filaments shorter than the anthers, dilated: 
anthers broadly elliptic, truncate, the connective produced into an 
apical awn longer than the stamen. Ovary eylindric, truncate, glabrous, 
the style short and stigma minute. Fruit smooth, globular, apiculate, 
crowned by the suh-sessile discoid stigma, enveloped by, but not adherent 
to, the slightly thickened sepals, *25 to ‘Sin. in diam. (calyx included). 

Penang : Curtis, Ko. 1406. Perak: King’s Collector, Kos. 3171, 
3294, 6543 ; Wray, Ko. 2860. 

2. Balakocarpus PENANGiANUS, King, n. sp. A tree 40 to 50 feet 

high : young branches slender, dai’k-coloured, lenticellate, slightly 
puberulous at the very tips. Leaves coriaceous, ovate-lanceolate or 
ovate- acuminate, often caudate-acuminate, the base slightly cuneate or 
almost rounded, the edges slightly undnlato? • 

main nerves 7 to 8 pairs, spreading and curving upwards, not promi- 
nent on either surface ; length 1*75 to 4 in., breadth *8 to 1*6 in., petiole 
*25 to *4 in. Panicles axillary and terminal, hoary-pubescent, many- 
fiowered ; the flowers secund, 7 to 9 on each lateral branch! et, pedicelled, 
*15 to *2 in. long. Sepals sub-equal, broadly ovate, sub-acute, yellowish- 
pulverulent, tomeutose externally, glabrous internally. Petals oblong, 
obtuse, twisted and with the apices x’efiexed in aestivation, spreading 
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when expanded, iniuntelj yellowish-pnlvernlent, tomentose outside, 
glabrous inside. Stamens 15, sub- equal : apical awn curved, longer 
than tlie anthex\ Oinry ovoid, narrowing upwards into the style ; stigma 
iniiinte. Fnnt oy old, very slightly apicnlate, striate, pale pubescent, 
about '6 in. long and *3 in. in diam., the persistent calyx covering the 
lower third of the fruit, sub-glabrous, thickened and concave at the 
base; the teeth deltoid, spreading, Heim in Bull. 

Soc. Linn. Paris, 1891, p. 980. 

Penang: on Government Hill, at an elevation of about 1,000 feet, 
Curtis, Hos. 1429 and 1393; Hullett, Fo. 188 ; King’s Collector, Fo. 
1534. Perak : King’s Collector, Fos. 3333, 3707. 

The leaves of this species, although larger, resemble those of H. 
Cur tun: but the fruits of the two are quite different. One of Mr, 
Curtis’ specimens, Fo. 429 (communicated from Kew), forms the type of 
a new genus called Riohetia, which M, Heim has founded (1. c. p., 975, 
also in his ‘‘ Recherches sur les Dipterocax’pacees” p. 50), without having 
seen its flowers. I have retained for this M. Heim’s specific name, while 
referring it to Beddome’s older genus. The vernacular name of the 
Bi:>eeieB is Dammar E tarn, 

3. Balaxocaepus AXOMALUS, King. A tree : young branches slender, 
dark-coloured, minutely lenticellate, the tips puberulous. Leaves coria- 
ceous, ovate, acuminate ; the base broad, sub-ouneate ; both surfaces 
glabrous ; main nerves 6 or 7 pahs, ascending, curving, not prominent : 
length 2*25 to 2’5 in., breadth 1 to 1*3 in., petiole *6 to *7 in. Panicles 
numerous, axillary and terminal, longer than the leaves, pubescent, 
their lateral branchlets bearing 6 to 8 sub-secund flowers. Floivcrs 
shortly pedicelled, *15 in. long, broadly ovate, connate at the 

base, obtuse, minutely tomentose outside, glabrous inside. Petals 
elliptic, blunt, yellowdsh adpressed-sericeous outside, glabrous inside, 
only abont twice as long as the sepals, spreading and refiexed so as to 
expose the stamens and pistil. 10, in two rows ; the filaments 

longer than the anthers, dilated ; anther short, ovate, its connective pro- 
duced into an apical awn as long as itself. Omry ovoid, striate, pubes- 
cent, style short and thick, stigma smMl. 

Kedah: Curtis, Fo. 1654. 

Mr. Curtis is as yet the only collector of this, and his vspecimens 
have no fruit. I refer it to this genus, although its flowers differ from 
those of the other species known to me, in having petals only abont 
twice as long as the sepals, spreading and reflexed so that the andro- 
gynoecium is quite exposed ; and in having only 10 stamens In other 
respects the specimens agree with Balanocarpiu, Its vernacular name 
ill Kedah is Malaut, 
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4. Balaxocar'pus maxiitus. King, n.'sp. A tree 60 to 80 feet higli : 
all parts except tlie inflorescence glabrous : jonng brandies ratber stout; 
the bark, loose, papery, lentieeliate, pale. Leaves thinly coriaceons, 
oblong to elliptic-oblong, STib-acnte, slightly naiTowecI to the roiintlGd 
base; main nerves 7 to 9 pairs, slightly prominent beneath, the trans- 
Yerse veins slightly prominent when dry : length 5 to 7 in., breadth 2 
to 2*5 in., petiole *5 to *6 in. Fanicles axillary or terminal, about half 
as long as the leaves, few-flowered, minutely tomentose. Flotcers .siib- 
sessiie, *6 or *7 in. long. Sejials broadly ovate, the outer two tomentose, 
the inner three more or less glabi’ous externally, all glabrous internally, 
the inner two with ciliate margins. Petals much longer than the sepals, 
narrowly oblong, the apex erose, expanded and concave at the base, ad- 
pressed-];)ubescent outside and towards the apex inside, otherwise gla- 
brous. /Seamens 10, in two rows ; anthers with a defiexed terminal 
appendage from the connective. Ovary elongate, narrowly conical, seri- 
ceous. Style xdJMev short, glabrous; stigma small. Ripe fruit cylindri- 
cal, tapeiing to each end but most to the apiculate apex; pericarp 
woody, striate, sub-glabrous, pale-brown when dry : 1*75 to 2*25 in. long, 
and ‘6 or *7 in. in diam. Persistent se]^als fl.brous, forming a toothed 
cup about *5 in. deep, embracing the base of the fruit. 

Perak : King’s Collector, Nos. 7987 and 8006. 

The flowers of this fine species do not exactly answer to 
Bedclome’s diagnosis of the genus Balanocarpus, inasmuch as they have 
10 instead of 15 stamens, and neither of the cotyledons is lobed. In 
other respects the flowers and fruit agree perfectly. 

5. Balaxocarpus Heimit, King n. sp. A tree 50 to 60 feet high : 
young branches rather slender, the bark dark-coloured, puberuious 
or glab rescent. Leaves coriaceous, narrowly oblong, tapering to the 
acuminate apex, and slightly narrowed to the rounded base ; upper 
surface glabrous, shining, the midrib minutely pubescent : lower 
surface glabrescent except the pubescent midrib and 9 or 10 pairs of 
ascending, bold, slightly-curving nerves : length 4 to 6 in., breadth 
1 to 1*75 in. ; petiole *3 or *4 in., with minute black tomentum. Flowers 
unknown. Ripe carpels cyiindric, tapering to the apex, slightly nar- 
ro'wed to the base, 1*5 in. long and *5 in. in diam. ; the pericarp woody, 
sub-glabrous, sub-striate, dark-coloured when dry. Persistent sepals 
sub-equal, puberuious. thickened, forming a 5-lobed cup *6 in. deep which 
embraces the base of the fruit. Pierrea Penangiana. Heim, MSS. 

Penang: Curtis No. 273 (leaves only). Perak: King’s Collector, 
No. 3718. 

This tree, of which as yet only fruiting specimens have been found, 
so closely resembles the other Malayan s]3ecies of Balanocarptis des- 
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cribeci here, that I refer it witHout any liesitation to tMs genus, 
M. Curtis’ leaf specimens of this have, I understand, received from 
M. Heim tlie MSS. name^ Fierrea penangiana* Tlie genus Pt^errea 
lias been founded by M. Heim (Bull. Soc. Linn. Paris, 1891, p. 958, 
and ‘‘ Eecliercbes sur les Dipterocarpacees ”, p. 78) on specimens of 
ivMcb tlie author has not (as lie admits) bad the advantage of seeing 
the flowers. The vernacular name of this tree in Penang is GhengaJi, 
and its timber is, according to Mr, Curtis, very valuable. In the 
State of Pei’ah, on the mainland almost opposite Penang, another species 
(P. Wrap) receives a similar vernacular name. 

6. Balanooaepxjs Wrati, King n. sp. A tree: young branches 
slender, dark-coloured, glabrous. Leaves coriaceous, narrowly oblong, 
gradually tapering from the middle to the acute apex ; the base siib- 
cuneate or rounded, slightly unequal-sided : both surfaces glabrous ; 
main nerves 7 or 8 pairs, curved, oblique, slightly prominent beneath : 
length 2*25 to 2‘75 in., breadth *75in. ; petiole *25 in., transversely 
wrinkled. Panicles axillary and terminal, nearly as long as the leaves. 
Pioimrs unknown. Fruit ovoid, much apiculate, glabrous, *6 in. long, 
covered in its lower two-thirds hy the persistent snb-accrescent glabrous 
calyx; outer two sepals smaller than the others, elliptic, obtuse, the 
inner three rotund, all thickened and concave. 

Perak : Wray, Ho. 813. 

Collected only once and without flowers. According to Mr. Wray 
the timber of this tree is valuable, and its vernacular name is CMngi, or 
GJdngal, I refer this (in spite of the absence of flowers) to Bala^iocar- 
pus, the other species of which it so closely resembles. 

7. BALANOCABPas Hemslbyanus, King, n. sp. A tree 50 to 100 feet 
high : young branches rather stout, rough, minutely lenticellate, pube- 
rulous. Leaves coriaceous, elliptic-oblong, sometimes slightly obovate, 
shortly and abruptly acuminate, slightly narrowed to the rounded or 
snb-emarginate base : upper surface glabrous except the minutely 
tomentose midiab ; the lower scabrid from minute rigid stellately hairy 
tubercles which are most abundant on the stout midrib and nerves : 
main nerves 18 to 20 pairs, oblique, parallel, very prominent on the 
lower, obsolete on the npper, surface ; length 7 to 12 in., breadth 3*25 
to 5 in.; petiole *6 to ‘9 in. scabrid, pubescent. PamhZes axillary or 
terminal, 8 to 7 in. long, scurfy stellate-pubescent ; flowers rather 
crowded on the lateral branchlets, *5 in. long, Sepals sub-equal, 
broadly ovate, acute, yellowish -tomentose externally, glabrous internally. 
Petals twice as long as the sepals, or longer*, elliptic, oblique, obtuse, 
glabrous except a broad adpressed-sericeous band externally. 
Stamens 15, in three rows : the filaments dilated, unequal, longer than 
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tlie sliortlj ovate antliers ; apical connectival appemlage tleflexed. 
curved, Icuigor tliaii tlie aiither. Ovary elongated-conic, tomeut{)S(*, 
tapering into tlie sparsely pnberuloTis style ; stigma small . 'Rlpe friill 
iiru'rowly ovoid, apiciilate, pale brownisli-toiiieiitose, 1‘25 to 1*5 in. long, 
and *75 to 1 in. in diani. Persistent sepals nearly equal, tlieir bases 
tliicdvoned, woody, pubescent, and concave, forming an irregularly 5-tootlied 
cup wliicli embraces tlie lower balf of tbe frnit. Bhorea Ilemsleyana^ 

• King MSS, in Herb. Calc. 

Penang: Cnrtis Ho. 2512. Perak: Kingls Collector, Hos. 5431, 
6670, and 7562. Scorteebini Ho. 1653. 

This is an altogether anomalous species. It has leaves like 
several of tlie seabrid species of Bhorea, sucli as B. eximia and B> 
leprosihla. Its flow^ers are also more like those of Sliorea than Balano- 
carpus; but its fruit is essentially that of the latter genus, in which, 
mot without hesitation, I include it. 

10. Pachynocaupus, Hook. fil. 

Eesinous trees with the leaves and flowers of Vatica, but with 
sometimes only ten stamens. Fruit ovoid-globose, nnibonate at the apex, 
1-celled, 1-seeded, the pericarp densely coriaceous, splitting vertically. 
Calyx with five equal segments, at first almost free from the fruit, but 
tbe tube gradually accrescent, niucli thickened and adnate to the fruit, 
and finally embracing tbe whole of it except the apex. Seed pendulous, 
testa thin and adherent to the endocarp, cotyledons very thick and fleshy. 

Leaves elliptic to oblong-elliptic, sub-acute or 

shortly and obtusely acuminate... ... 1. P.WallichiL 

Leaves broadiy-elliptic or obovate-elliptic, the 

apex very blunt ... ... ... 2. F. Stapfiamis. 

Dr. Biirck (in Ann. Jard. Bot. Buiteiizorj?) expands the definition of the genua 
Tatica so as to inclade not only the closely allied Synaptea, but also the genera 
Isaiixls W. A., Eeiinoclendron, Korth., and Fachynocarpus Hook iiL To the union 
of Synapfea with Tatica I see no objection; for the whole difference between the two 
(as I liavo stated in a note under Tatica) consists ii.i perfect freedom of the fruit 
in Tatica from the enlarged calyx, whereas in Sijnaxytea there is a slight adliesion to 
the calyx at the vex-y base. But forth© inclusion of Tacliynocarpus, I see no suflicieni; 
Justilicatioii ; for in this genus the calyx does not expand into menihranons wings, but 
forms a dense libro-cartilagiuous cover for the frnit, which it tightly embraces, and 
to which it is quite adnate. As regards Isaiixis and Eciinodendron, they ax^pem' 
to me to be undistinguishable from each other by any but trivial marks, luit they 
differ sufficiently in calyx from Tatica to be treated as a genus under the older 
name Bel inodendron. 

1. Paohynooarpus Wallichii, King. A tree 40 to 70 feet Iiigb . 
young brandies dociduously scurfy-puberulous, their bark pale-brow xl 
sparsely Icuticcllaic. Leaves coriaceous, elliptic to oblox-ig-elliptic; 
j. iL IS 
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sab-acute, or shortlj and obtusely acuminate, the base ciineate; both 
surfaces glabrous, the lower pale and prominently reticulate when dry : 
main licrves 6 to 9 pairs, slightly prominent benea,th, ascending ; length 
4*5 to 8 in., breadth 1%5 to 8 in., petiole ; ‘4 to *6 in. \ .Panicles crowded 
near the a])iceB of the branches, many-flowered, 2 to 4 in. long. Galyx- 
lobvs deltoid, minutely yelTety outside. Petals linear-oblong, obtuse, 
pii])ei'iilous externally. broadly oYoid, minutely but obtusely 

apieulate. Ovary puberulous : stigma sub-capitate, lobed. Pipe frtiit 
OYoid-globose, about '75 in. in diam., closely embraced by tlie slightly 
shoi'ter, luiicli thickened, persistent, fibrous or woody, rugose, enlarged 
calyx-lobes. F. WalUcliiiDjermdourii. Bot. 1878 p. 154. Yaiicaruminata^ 
Biiick ill xinn. lard. Bot liuitenzorg, YI, 227 t. 29, fig. 4. 

Penang: Wallich, Oat. No. 9018 ; Curtis Nos. 1161, 1218, 1391. 
li'rdaeea : Ivlaingay No. 201. Trang, King’s Collector. Joliore, Huliett 
and King. Perak : common at low elevations, King’s Collector, Scor- 
tecbini. Distuib., Bangka. 

In the young stages of the fruit of this species tlie calyx is cpiite 
small and embraces only the very base of it, much as in Isanxis ; but as 
the fruit expands the calyx grows, so that when ripe the fruit is, with 
the exception of its apex, closely embraced liy the much thickened, 
iignilied, obscurely toothed calyx-tuhe. This offers, therefore, a transi- 
tion between Isanxis and Pacliynocarpns, And, indeed, it is to the former 
section that Dyer refers it (Journ. Bot., 1. c.), and to which Burck 
refers his D. ruminafa^ a species which authentic specimens shew to be 
identical with this. Dr. Burck’s species, Vatica verrucosa (Ann. Jard. 
Bot. Buitenzorg) appears also to come very near to this. 

2. Paciiynocaepus, Stappianus, King, n. sp. A tree 80 to 100 
feet liigh ; young branches leather stout, scaly-pubescent at first, ulti- 
mately glabrous. Leaves coriaceous, broadly elliptic or obovate-elliptic, 
the apex broadly rounded, slightly narrowed to the rounded or sub- 
cuneate base : upper surface glabrous, shining, the lower paler, minutely 
and sparsely scurfy-puberulous on the midrib and nerves ; main nerves 
10 to 13 pairs, oblique, prominent on the lower, depressed on the 
upper, surface ; length 5 to 8 in., breadth 2-75 to 4-5 in., petiole *65 
to 1 in. Flowers unknown. Eipe frtdt almost solitary, 2*5 to 3 in. 
long, on a woody raceme, globular, slightly apieulate, 1*25 in diam., 
closely invested by the gamosepalous, 5-toothed, thickened, woody, 
rugose, glaberulous calyx. 

Perak : King’s Collector, Nos. 5932 and 6132, 

This very distinct species was first recognised as a Pachynocarpu:-! 
by Dr. 0. Sta2:)f, of the Kew Heiharium, after whom I have named it. 
Its flowers are as yet unknown ; but it is readily identifled by its leaves. 
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11. AnctstroclabuSj Wall. 

Smootli climbing sliriibs %Yitb short stipra-<axillaiy, often niTOKtod 
and cireinately-hooked, branches. Leaves tisnalij in terminal tufts, 
coriaceous, entire, reticiilately feather- veinecl ,* esstipnlate, Fharp.rs 
usually small, very caducous, in terminal or lateral panicles. Calyx- 
tube at first short, aclnate to the base of the ovary, its lobes imbricate, 
finally turbinate and aclnate to the fruit, with the lobes iin.ec|ua]]y en- 
larged, spreading and membranous. Stamens 5 or 10, subperigynons. 
Ovary 1 -celled, inferior; style sub-globose, persistent; Stigmas 3, erect, 
coinpressecl, truncate, deciduous. Ovule solitary, erect or laterally 
affixed. /S'accZ sub-globose, testa prolonged into the riunmatioiis of the 
copious fleshy albimien ; embryo short, straight ; cotyledons short, 
divergent."— Distrib. Except A. guineensis in W. Tropical Africa, con- 
fined to Tropical Asia and the Indian Archipelago. Species about 10. 

I follow tlie authors of the Genera Plantarum and the Flora of Britisli India 
in iiioluding Ancistrocladm in Dipterocarpefe. I venture, however, to think that it 
would he better to keep it as the type of a distinct Katural Order as MM. Plauchon 
and De Candolle have done : for its characters do not fit well into the diagnosis of 
any othei\, Order. 

1. AiircisTROCLADUS EXTENSus, Wall. Cat. 1052, Leaves obovate or 
obovate-oblong, blunt or sub-acute, much narrowed at the base ; pani- 
cles dicliotomoiis, about half as long as the leaves : fruit smooth or 
slightly 5-ridged ; accrescent calyx-lobes oblanceolate, obtuse. Planch, in 
Aim. Sc. Kat. Ser. 3, XIII, 318. DC. Prodr. XVI, 2, 602; Dyer in 
Hook. fil. EL Br. Ind. T, 299. Ancistrolohus sp. Griffi- Xotiil. lY, 568, 
t. 605. fig. 2. 

Andaman Islands. Distrib. Burmah. 

YdVi\ jjinangiam.is; leaves sometimes oblanceolate-oblong, acute or 
sub-acuminate: panicles slendex% lax, about as long as the leaves. 
Ancistrocladns ^nnatigianus, Wall. Cat. 1054. Planchon in Ann. Sc. Xat. 
Ser. 3. XIII, 318 ; A. DC. Prodr. XYI. 2, 603 ; Dyer in Hook. fli. FI. 
Br. Ind. I, 300. 

Penang: Porter. Malacca: Maingaj. (Kew Distrib.) Xo. 200. 
Singapore and Perak : King’s Collectors. Disteib. Bangka, Sumatra, 
Burmah. 
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On some Ketoly -recorded Corals from the Indian Seas, hj A. Alcoce, 
M.B., O.ILZ.S., Officiating Superintendent of the Indian Mtiseum. 

■ Plate. V. ,, 

[Beceived Hay 22ncl, Bead June 7fcli]. 

As so little lias been written about tbe coral fauna of tlie seas 
witliin tlie limits of tlie Indian peninsulas, tlie following account of tlie 
corals dredged in recent years by tlie “ Investigator,” and by tlie late 
Professor Wood-Mason, may be of interest. 

Fo reference is made in this paper to the true reef -forming corals. 

FAMILY TUEBIFOLIDiE]. 

Flabellum, Lesson. 

1. Flahelhm stohesi, Edw. & Haime, Moseley. 

Flahellum stohesi, Flahelliim oiveni, Flahellum acnleahim, Flalellmn 
spinostmi, all of Milne-Edw^ards and Haime, Hist. Fat. des Coralliaires, 
vol. ii. pp. 96, aS 7 and 88. 

Flahellum mriabilei Semper, Z. Wiss. Zook, vol. xxii, 1872, p. 245. 

Flahellum stohesi^ Moseley, Challenger Deep-sea Madreporaria, 
p.l72. 

This species, not hitherto recorded in the Indian Fauna, is coin- 
inon from Ceylon, along the east coast of India, to the Andaman Islands, 
at depths of from 20 to 30 fathoms. The numerous specimens dredged 
by Professor Wood-Mason in the Andaman Sea, and by the “ Investi- 
gator” elsewhere, fully bear out Professor Semper’s vieivs as to the 
identity of all the four species of MM. Miliie-Edwards and Haime 
above-cited. Undoubtedly Professor Semper’s name for the species is 
very appropriate ; but, as Professor Moseley says, it is necessary to 
retain one of the original names, and he has selected the specific de- 
signation stohesi as being least likely to lead to error. 

Acanthoctathus, Edw. & Haime. 

2. Acanthocyathus grayi, Edw. & Haime. 

AcantkocyatJms grayi, Milne-Bdwards and Haime, Hist. Fat, des 
Corail., vol. ii. p. 22. 

This species was described by MM. Milne-Edwards and Haime as 
of “ patrie inconnue I have little hesitation in identifying wu'th it a 
single specimen dredged by Professor Wood-Mason in the Andaman 
Sea. 
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Paeagyathub, Eclw. & Hainie. 

3. FameyatJnis tndiciis, Dimcan, var. nov. graciUs. .Tide Duiicaii, 
Joimi. Linn. Soc., ZooL, toI xxi. 1889, p. 8. 

Tlie type of tin's species, wliicli was brought by Dr. Anderson from 
Mergui, is in the Indian Museum, and I have now^ to record a distinct 
Tariety from the Bombay coast. This yariety is characterized by its 
greater delicacy, and by the form of the corallum, which is subtur- 
binate with a long slender pedicle. 

4. Faracyathiis cavatns^ n. sp. PI. Y figs. 1. la., very near Faracya- 
tims crasstis^ Bdw. & Haime. 

Corallum with a broad encrusting base, gently expanding into a 
low, slightly curved, sub-circular calice. 

Costa 3 distinct from the basal encrustment, finely and distantly 
granular, every alternate one conspicuously salient. 

Calice sub-circular, open, deep ; the marginal axes in the same 
plane. 

The finely and distantly granular septa are in five incomplete 
crowded cycles, and do not imoject far into the calice ; those of the 
first three cycles are exsert. Those of the incomplete fifth cycle are 
small, and unite with those of the fourth cycle just below^ the calicular 
margin, while those of the fourth cycle unite with those of the third 
deep down in the calyx. The pali are in the form of numerous strong 
salient and very regular denticulations of the septal margins, — exclud- 
ing those of the last cycle : those of the primary septa are much the 
most distinct, not because they are larger but because they ai^e isolated. 

The columella is very small, deeply-seated and concave, consisting 
of numerous minute close-set papillae. 

The tips of the septa are coloured pale madder-brown. 

Greatest height of corallum 9 mm., major diameter of calice 11 
mm., minor diameter of calice 10 mm., diameter of basal constriction 
7 mm. 

Prom the Persian Gulf. 

The species is characterized by the very distinct alternately-sali- 
ent costae, by the deep hollow calice into which the septa project but 
little, and by the isolation of the series of strong paliform teeth opposite 
the septa of the first cycle. 

5. Faracyathiis fidvus, n, sp. Plate Y, figs. 2. 2a., near Faracyathus 
o'assus, Edw, & H. 

Corallum low, with an extensively encrusting base, and a short 
stout gently curved cylindrical peduncle which expands gradually into 
a circular slightly drooping calicle. 

Costoe indistinct at the base but gradually becoming distinct near 


140 A, Alcock — Neivly -recorded Corah from the Indian Seas. [No. 2, 

tlie margin of tlie calicle, wliere they are broad, finely granular and in all 
respects nniform. 

Tlie circular calice is open and moderately deep, with tlie marginal 
axes on the same plane. 

The septa, which are in six systems, are exsert, with blunted slight- 
ly cremilated edges and distantly granular surfaces. Those of the first 
cycle are particularly distinct, being larger and stouter than those of 
any of the other cycles, projecting more into the calicle, and being 
more exsert beyond the margin. The quaternaries unite with the 
tertiaries near the columella. The pali have the form of stout granular 
pinnacles in three crowns, decreasing in size foom without inwards, 
before all the septa hut those of the last cycle. 

The columella is small circular and slightly concave, and consists 
of numerous crowded granules. 

In the type specimen the height of the corallum is 12*5 mm., the 
diameter of the calice 10*5 mm., and the diameter of the peduncle 7 
mm. 

The septa and pali are of a permanent tawny-hrown colour. 

The specimens in the Museum came from the telegrapli cable in the 
Persian Gulf. 

The distinctive characters of this species are the marked predomi- 
nance of the primary septa, and the definition and regularity of the 
pali. 

6. Paracyatlms po^yJiyreiis, n. sp. Plate Y, figs. 3. 3a, near Fara- 
cyatlius pnlcJiell'Us, Edw. & H. 

Corallum with an encrusting hase, above w^hich it is suddenly 
constricted to again gradually expand into a slightly drooping, turbinate 
calice. 

Costce distinct from the base, equal, finely granular, depressed. 

The calice is slightly elliptical, with marginal axes almost on the 
same plane : it is deep, but its cavity is about two-thirds filled by the 
septa. 

The septa, which are crowded and exsert, are in four complete 
cycles in the young, with an incomplete fifth cycle in older examples : 
they have sharp and slightly crenulated edges and coarsely granular 
surfaces : those of the first two cycles ai^e the most exsert : those of the 
fourth cycle unite with those of the third deep down in the calice 
behind the outer crown of pali. 

The pali, which are in two crowns, are tall and large, those which 
stand opposite the tei'tiary septa being much the largest : the two 
crowns of pali, as seen from above, form a bi'oad ring within the calice, 
very distinctly delimited both from the septa and from the columella. 
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Tbe very deeply seated colamella is largeand concave, and consists 
of iiiimeroiis close-set, blunt pinnacles. 

Ill tlie type specinien the iieigbt of tbe corallam is 11*5 nini,, tlie 
major diameter of the calice 10 mni. and the minor diameter 8 mm., 
and the diameter of the pedicle 5 mm. 

The* septa, pali^ and columella are of a dull purple-black colour. 

Dredged off the Arrakau Coast by the Investigator : . 

The distinctive characters of this species are (i) the delicacy of 
the calice wall in comparison with the stoutness of the septa and pali, 
(2) the large size of the pali and the veiy distinct definition of the 
palar zone, and (3) the punched-ont appearance of the deep-seated 
columella. 

HETEROCrATHUS, Edw. & Haime. 

7. HeterocyatJms mqtdcostahis, Edw. & Haime. 

IIetero(yyatJms ceqiiicostatiis, Milne-Ed wards and Haime, Hist. Hat. 
des CoralL, vol. ii, p. 51. 

Humerous specimens were dredged by Professor Wood-Mason in 
the Andaman Sea. E very specimen has the base pierforated and tun- 
nelled for the residence of a worm, which no doubt lives as a commensal 
with the coral zoophyte, as I shall be able to show in the parallel case 
of Heteropsammia, 

8. Heterocyatlms pliilippensis. Semper. 

Heterocyatlms plviUppensis^ Semper, Zeitschr. Wiss. ZooL, vol. xxii 
1872, p. 254, taf. xx. figs. 12-14. 

Two specimens wei'e dredged by Professor Wood-Mason in the 
Andaman Sea. 

9- Ileterocyathus wood-masoni, n. sp. Plate ¥, figs. 4. 4a. 

The coralliim is either low and discoid, or if it is higher it is so 
faintly and truncately conical that the diameter of the base is not much 
greater than that of the shallow plane calice. 

The costm, which begin on the flat basal siulace near its margin, 
are equal, regular and veiy finely gr-anular, and are separated from one 
another by deep incisions- 

The calice is circular and quite flat, except for a central umbilica- 
tioii which marks the columella. 

The septa are in four cycles, of which those of the third cycle are 
by far the smallest, wdiile the primary septa along with the nearest 
quaternary of the adjoining half-system on each side are the largest. 
The six large primary septa with their lai-ge quaternary on each side 
thus form a six-rayed star, each i^ay consisting of three equal seg- 
ments — namely a primary septum with a quaternary on each side of it. 
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The septa are Iiai^ly exsei4, and they resemble tlie coste, with whioli 
they are coiitiimoiis, in being finely and nniformly grannlar. 

Pali, in the form of seines of very small denticles, stand before 
the primary and secondary septa, and also before the united margins of 
the tertiaries and cpiaternaries of each half-system. 

The columella is distinct and consists of contorted grannies. 
Dredged by Professor Wood-Mason in the Andaman Sea. Every 
specimen, as in the ease of JT, cequicostatus S. q}MUq>pensis^ is -pev- 
forated and tunnelled in the base by a worm • 

The distinctive characters of this species are (1) the circular 
calicle almost or quite equal to the base in diameter, and not sepai^ated 
from the base by any constriction whatever, (2) the equivalence in size 
of the primary septa with the quaternaries standing immediately on 
each side, and (3) the small size of the pali. 

Discoteochus, Edw. & Haime. 

10. Biscotroclms investigatoris, n. sp. Plate Y, figs. 5. 5a. 

Oorallum discoid, thick and coarse. The almost horizontal base 
culminates in a coarse scar from which very distinct coarsely granular 
costiB radiate, the costm being equally distinct throughout their coarse 
and all of uniform size. 

The oalice is very shallow. 

The septa, which are in four cycles, are slightly exsert, with thick 
coarsely spinate or dentate edges: those of the first cycle are the most 
prominent, and those of the third cycle the least so, but the difference 
in size between any of the cycles is not very marked. 

The columella consists of a few papillae. 

Diameter of disk 8 mm., greatest tliiekuess 2 mm. 

The single specimen was dredged by the ‘Investigator’ oif the 
Arrakan Coast, and appears to be a denuded fossil. 

Its possible fossil character is supported by the fact that, as Pro- 
fessor Wood-Mason informed me, fossil Crustacea were dredged either at 
or very near the same place duxuug the same surveying season. The 
exact spot at which the coital was dredged was off the Islands of Eamree 
and Cheduba. 

In relation to the possible fossil nature of this species I may refer 
to two papers in the Records of the Geological S 'nr vey of India fyol. ix. 
(“ On the Mud Yolcanoes of Bamri and Cheduba ” by E. II. Mallet, 
F. G-. S., p. 188, and “ On the Mineral Resources of Ramri, Cliecla])a, 
and the adjacent Islands,” by the same author, j). 207), to which my 
attention has been very kindly dii*ected by Mr. T. H. Holland of the 
Geological Survey. 
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„ In tliese papers tbere is notice of liistoincal evidence of t lie recent 
elevation, of the land, in this vicinitj and along with it of much recent 
coral. 

The rocks of this region appear from Mr. .Mallet’s ohservations 
to consist (1) of petroliferous shales and sandstones with nodules and 
strangulated beds of impure limestone and with shallow seams of 
lignite and coal, and (2) of minutely crystalline grey limestone, — all 
the strata being very irregular and being generally steeply inclined : as 
regards age the conclusion appears to be that they are Eocene Tertiary 
(hTummulitic) though the possibility is noted that some may be Ore- 
taceons. 

PoLYCYA-THUS, Duncaii. 

12. PolycyatJms andamane^isis, n. sp. PL Y, figs. 6. 6a. 

The colony is large enough to cover a Conus shell, 70 mm. in length, 
with a thin spongy crust. The corallites are small, very short, cylin- 
drical, and are placed close together. 

The costse are distinct from the basal encrustment upwards, are 
alternately salient, and are usually covered with a white, vitreous 
epitheca. 

The calices are open, shallow, and either circular or slightly ellip- 
tical. The septa, which are in four nearly complete cycles, are sliglitly 
and iiTegularly exsert : they are nearly equal in size and are coarsely 
granular. 

The pali, which are in the form of strong deiiticulations, are dis- 
tinct before all the septa. 

The small deep-seated columella consists of a few small close 
papillaa. 

The height of the corallites ranges from 2 to 3 mm., and the dia- 
meter of their calice from 3 to 7 mm. 

The encrusting base and the epitheca are of a porcelain white, as 
are the tips of the septa ; the calice wall, the septa, pali and columella 
being of a purple-black ^our. 

Dredged in the Andaman Sea by Pi'ofessor Wood-Mason. 

FAMILY OOULmiD^. 

Lophohelia, Edw. & Haime. 

11. Lophohelia^ sp. 

Several dead branches of a species so eroded as not to bo exactly 
determinable were dredged by the “ Investigator ” ofi: the Konkan Coast 
in 446 fatiioms. 

I mention it as being the first observed ocouiTcnce of this family 
in Indian waters. . . 

J. 11. 19 
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FAMILT.EUPSAMMIDJi]. " 

Bamnophyllia, Searles Wood, Dmican. 

13. BalanophjlUa scabra^ n. sp. PI. V, figs. 7. 7a. 

Coralliiio simple, large, stoutly pedunculate, and gradually expand- 
ing, witk a sligM curve, into an elliptical calice. 

The costse, which are distinct from the base, are equal in size, uni- 
form, and closely and conspicuously dentate. 

The elliptical calice is deep. 

The septa, which ai^e crowded and very thin, are in five cycles, of 
which the last is not complete. Those of the first and second cycles are 
of equal predominant size and are slightly exsert. The quaternaries, 
especially those immediately adjoining the large septa of the first and 
second cycles, are larger than the ternaries, and unite with them not far 
from the columella. In those quarter-systems in which a fifth cycle of 
septa is developed these unite with the se|)ta of the fourth cycle not far 
below the calicular margin, and the quinary nearest the large septa of 
the first and second cycles becomes the largest of the united triad. The 
edges of all the septa except those of the two first cycles are either 
ragged or cut into deep serrations, the teeth nearest the columella 
standing upwards like pali. 

The columella is well-developed, spongy, and either plane or 
concave. . 

In the type specimen the greatest height of tbe corallum is 26 
mm., the major diameter of the calicle 21mm., and the minor diameter 
15 mm. 

Dredged by Professor Wood-Mason in the Andaman Sea. 

Eupsammxa, Edw. & Haime. 

14. Bupsammia regalis, n. sp. PL V, figs. 8., 8a. 

Oorallum simple, free with traces of former adhesion, curved, cor- 
nute, compressed. 

Costas distinct in the upper two-thirds of the corallum, occasionally 
trifurcating, united at regular intervals across the deepish intercostal 
incisions by horizontal spicules. 

Calice elliptical with the major marginal axis on a slightly lower 
plane than the minor, deep, open. 

The septa are in five cycles, of which the last is not complete, and 
are exsert. Those of the first two cycles are of equally predominant 
size and stoutness, while those of the other cycles are smaller and 
diminish in size in order, except that in the quarter-systems in which 
a fifth cycle is developed the quinary septum immediately adjoining the 
primary is larger than its neighbour of the fourth cycle. 
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'Tlie qiiinaries 1131116 witli'tlie quaternaries nmcli iiearer to tlie 
eoliiniella tlian to til e calicalar margin, and close to the colimiella the 
. quaternaries unite with the tertiaries, 

. 't . All the septa are thick, spongj and perfoiate at their exsert tips 
and near the wall of the calice, but they soon become thin and dens© 
with surfaces so finely granular as to apjiear quite smooth to the 
. naked eye. 

The columella is broad, spongy, and strongly convex. 

The colour of the corallum is white, of the soft parts bright scarlet. 

The greatest height of the corallum is 27*5 mm., the major dia- 
meter of the calice 25 mm., and the minor diameter 17 *#5 mm. 

Dredged hy the Investigator,’’ off Ceylon, in 32 fathoms. 

Heteropsammia, Edw. <& Haime. 

15. HeteTO^sammia gemmata^ Yerrill. 

Heteroiosammia gertiinata, Yerrill, American Journal of Science and 
Aids, second series, vol. xlix. 1870, p. 370. fig, 1. 

About two hundred and fifty specimens /were dredged by Professor 
Wood-Mason in the Andaman Sea. All have the base perforated and 
tunnelled. 

16. Heteropsaimnia rofundata, Semper. 

Heteropsammia rokmdata, Semper, Zeitschr. Wiss. ZooL, vol. xxii, 
1870, p. 265, taf. XX, fig. 10. 

I refer to this species several specimens from the Persian Gulf 
presented by Mr. W. T. Biandford, F.R.S. 

17. Hete7vpsammiaap7irodes^ii, sp.'Pl,Y, figs. 9,9a. HedhV Hetej'op- 
sammia ovalis^t Semper. 

Corallum with a single calice, the wall formed of a fine lace-like 
reticulum (not spongy as in other species). 

Calice oval and deep, its major diameter being not much less than 
that of the base — the basal “ spur ” excluded. 

Septa in four beautifully i*egular and complete cycles. Those of 
the first two cycles are of equally predominant size, are exsert, and are 
very thick, inflated, spongy, and porose, even up to their edges. Those 
of the fourth cycle are rather larger than those of the third, and unite 
in front of them, with beautiful symmeti^y, near the columella. 

The deeply seated columella is 'well developed, and is slightly 
concave. 

The greatest height of an average corallum is 10 mm., with a calice 
having a major diameter of 10 mm., and a minor diameter of 8 mm. 

ISTumerous living specimens -were dredged by the “Investigator” 
off the Gan Jam Coast, at a depth of 20-25 fathoms, and every one of 
them was provided with a commensal Sipunculoid worm. 
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With specimens kept alive for a short time on hoard it was ohserV” 
eel that the worm was able to propel the coral in a rapid series of short 
jerky spiral movements. 

The movements were performed with great ease, and there appears 
to he little doubt that we have here to do with a true case of commen- 
salism, in which the worm serves the polyp as a locomotive agent, while 
the polyp affords particularly effectual protection — owing to its power 
of urtication— -to the worm. As Professors Moseley and Semper 
observed in their species of Heteropsammia, the worm lives in a tunnel 
hollowed out of the coral-tissue, and no traces of any adventitious 
shell can he discovered forming a core. 

In addition to the aperture for the exit of the worm, which is found 
in a special spur-like process of the base of the corallum, the side of 
the corallum about half way up is ringed with small punctures. xSinii- 
lar puiictures are found in the coralla of other species of Heteropsammia 
and also Eeterocyatlms, and Professor Moseley regarded them as res- 
piratory apertures for the use of the commensal worm. 

Bendrophyllia, Edw. & Haime. 

18. Dendropliyllia sp. 

Prom the Orissa Coast, at 10 fathoms, we have a bush-shaped 
colony of long slender cylindrical eorallites resembling Dendropliyllia 
gracilis^ Edw. & Haime, in all respects except in the form of the 
Columella which is very strongly convex, in some cases almost sty liform, 
instead of being plane. 

OcENOPSAMMiA, Edw. & Haime. 

19. Ooenopsaminia sp. 

Prom the Arrakan, Oiussa and Ganjam Coasts respectively, we have 
three sj^ecies of Omnopsammia of the type of (7. urvilli% Edw. & Haime, 
the colonies being in massive tufts from which the units of the colony 
pzmject little or not at ail. 

I consider it better not to name any of these species until we have 
more material for comparison. 

Rhodopsammia, Semper. 

20. Eliodopsammia carinata.^ temper, 

Rhodopsammia carinata. Semper, Zeitschr. Wiss. ZooL, vol. xxii. 
18*72, p. 257, taf. xix. ffg. 6. 

Kumerous specimens were dredged by Professor Wood-Mason in 
the Andaman Sea, and by the “Investigator” off Ceylon in 32 fathoms. 
The gemmation from the calicular mai-gin is well seen in both series of 
specimens. 
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21., , Rhodopsammia sociaUs, Semper. 

Mhodopsammia socialise Semper, tom, cit., p. 260, taf. xx. fig. 1~14. 

Several specimens were dredged along witli E. carmata^ botli in 
the Andaman Sea .and off Ceylon, Among them is .a specimen showing 
budding, to third generation. 

FAMILY FUNGID.dE. 

Otclosebis Edw. & Haime. 

22. Gycloseris mycoides, n. sp, PL Y, fig. 10. 

Coral Imn almost circular, gently convex, with a fiat or slightly 
concave base, from the centre of which close-set, equidistant, alternately, 
unequal cost^ radiate — the larger ones being finely lamellar, while the 
alternate smaller ones are composed of a single series of fine granules. 

The septa, which are in seven very regular and complete cycles, are 
close-set and convex, with very finely and evenly denticulate edges and 
very finely and striately granular surfaces. Those of the first two 
cycles are of equally predominant size and touch the columella, while 
those of the last two cycles do not reach half-way to the columella. 
Those of the fifth cycle unite together in each quarter-system in front 
of their quaternary, the united pairs then showing a tendency to fur- 
ther unite in each half-system in front of their tertiary. 

The central fossa is long, narrow, and moderately deep, and lodges 
a narrow loosely reticulate columella. 

The synapticulae are numerous and coarse. 

In an average specimen the major diameter of the corallum is 23*5 
mm., and the minor diameter 23 mm. 

Dredged by Professor Wood-Mason in the Andaman Sea. 

This species differs from Gycloseris cycloUtes, with which I have 
compared it, in the much greater delicacy regularity and symmetry of 
all its parts : it appears to be near Gycloseris sinensis^ Edw. & H., and 
Gycloseris discus^ Quelch. 

Diaseris, Edw. & Haime. 

23. Biaseris disiorta, "Edw, Sd Haime. 

Biaseris Milne Edwards and Haime, Hist. Nat. des CoralL, 

vol. hi, p. 55, pL D. 12, fig. 4. 

Several specimens were dredged by Professor Wood-Mason in the 
Andaman Sea. 

24. Biaseris freycmeti, Edw. Sd H-fiime, 

Biaseris freycdneU, Milne-Ed wards and Haime, Hist. Nat. des 
CoralL, vol. hi. p. 55 ; and Semper, Zeitschr. Wiss. ZooL, voL xxii,, 
1872, p. 269, taf. xxi. fig. 1. 
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Several specimens dredged by Professor Wood-Mason in the Anda- 
man Sea. In all the specimens, except two very young ones, the coral- 
liim. is tunnelled apparently by a worm, just minSLeterocyathus and 
Eetero^sammia, except that the aperture for the exit of the worm instead 
of being on the base is at one side of the oral fossa. ^ 

Before going on to describe a new species of the genus Eiaseris^ I 
must here remark that our beautiful series of Biaseris freycineii, and of 
the species about to be described do not support Mr. Quelch’s opinion 
that the species of Biaseris are merely the results of the fracture and 
repair of O^cZosem. 

25. n. sp. PL Y, fig. 11. 

The corailum is flat and very thin. In its youngest stage the 
coral lum is almost circular with a triangular lobe breaking thi^ough an 
arc of about 90"^ of its circumference and projecting to form a sector of 
a much larger circle. 

This lobe appears with age to spread round the original disk until 
this in turn becomes a small lobe occupying not much more than 50^ of 
the circumference of the grown coral. 

The full-grown coi‘al forms an irregular elli|)se divided into four 
lobes in opposite pairs, one pair being large (each lobe with a margin 
equal to about ISO'^ of the entire circumference), and the other pair being 
small (each lobe with a margin extending through about 65® of the entire 
circumference). The lobes are very distinctly delimited up to the very 
centre of the corailum, which has the appearance of being composed of 
four artificially cemented pieces. 

The costce are in the form of very close delicate granular striatic ns, 

alternately unequal. 

The septa, -which appear to be in eight cycles in six irregular sy^s- 
tems, are thin with very finely and evenly serrate edges and granular 
surfaces *. they are usually low, but the primaines and secondai-ies are 
unequally elevated near the fossa. 

The synapticulaa near the centre are coarse, close and equidistant, 
and form regularly concentric circles, as in Bathyactis^ throughout the 
interseptal chambers : near the margin they are much more delicate, 
and are not equidistant. 

The fossa is conspicuous and a columella is usually absent, al- 
though sometimes a few distant papilla) are visible. 

The largest specimen measures 50 mm. in the major diameter and 
41 mm, in the minor and is not more than 6*5 mm. in height to the tip 
of the highest septum. 

Dredged in the Andaman Sea by Professor Wood-Mason. 
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Bathyactis, Moselej. 

, 26. Bathyactis stepJiaiius, n. sp. PL Y, figs, 12, I2a. 

^ .Oorallmii very tliin and fragile, circular, strongly convex, tlie base 
forming an inverted, bowl. Tlie costae radiate from, tlie' centre and 
gradually become laminar or crested as they approacb. tlie margin : tlic 
primaries are the most distinct. 

Septa in six regular systems and five complete cycles arranged 
exactly as in BathyacHs symmetrica. Those of the first three cycles are 
foliaceons, with creniilated surfaces and irregulaidy lobate edges. 

Synapticulaj distinct in ten to twelve zones, which though fairly 
regularly concentric do not at once attract the eye by this character as 
they do in Bathyactis symmetrica. Columella distinct, umbilicated. 

Diameter of corallum 84 mm., its greatest height from margin of 
base to the tips of the tallest foliaceous primary septa 17 mm. 

The colour of the soft parts is a ruddy mauve. 

Pour specimens from the Bay of Bengal ofi the Kistna Delta in 
678 fathoms. 


EXPLAKATIOhr OF THE PLATE. 

3?igs. 1, la, 'PamcyathiiB cavatus, natxiral size j 
Figs. 3, 2a, Faracyathus fulvus^ natural size ; 

Figs. 3, 3a, Paracyathxis porphyreus, natui'al size ; 

Figs. 4, 4a, Heterocyathus \mQd-mason% natural size j 
Figs. 5, 5a, Viscotrochxis investigatoriSj enlarged five times ; 

Figs. 6, Ga, Folycyathxis andamanensis, natural size ; 

Figs. 7, 7a, BalanophylUa scabreif natural size ; 

Figs. 8, 8a, Eupsammia regalis, natural size j 

Fig. 9, Eeteropsammia aphrodeSf nskturol size 'f and 9a, viewed from 
above, enlarged twice ; 

Fig. 10, Cycloseris mycoideSj natural size ; 

Fig. 11, Diasens /rayi^is, natural size ; 

Figs, 12, 12a, Bathyactis steplianuSj natural size. 
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Ib this short paper I propose to notice only the two aberrant- Tribes, 
ZoantheiB and Oerianthine^. 

I. ZoANTHEa:. 

The Zoanthere are a tribe of sea-anemones distingnishecT according 
to the limitations of B. Hertwig in his Eeport on the Challenger 
Actiniaria where fall references are giren, by the possession of septa 
t'l kinds-larger septa (macrosepta) which alone bear mesentenc 
filaments and reproductive organs, and smaller septa (nnaosepta) 

whith^ai ^,,^0 families— the Zoanthidm which are pccii- 

liar among all sea-anemones in forming colonies of which the units 
To connected together by a canalicnlated coenenclynia, and the 
malulv which L solitary in the sense that the iiidiyidun^ls are not 
nforphologically connected, but appear to be gi-epnoiis in habit. 

Cc Lioiity of the Zoaurteve are characterized by ilie posse, s.sion 

of a thick test very homogeneously compacted of small grains ol sancl. 

:: d.: H. :20 : .r z,- 
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T lie following genera and species occur in tlie Indian Seas, and are 
represented in the collection of the Indian Mnsenm 

J’AMILY Zoanthidfe. 

ZOANTHIJS, Cnv. 

1 . ZoantJms confertiis, YerTilh 

This species was dredged hy the “ Inyestigator,” the exact locality 
being uncertain, but probably oS the Pegn coast. 

2. ZoantJhus solanderi, Jjesuenr, 

This species occurs at Galle. 

Epizoanthits, Yerrill. 

S, Upi^oanthns stellaris, 'R. Hertwig. 

Two species of Upizoantlius very commonly occur in the Andaman 
Sea, at depths of 200 to 500 fathoms, encrusting the anchor-ropes of 
the glass-i^ope sponges (Hyalonema) : one of tliem appears to be 
identical with the above-named species from the Philij)pine Sea. 

Family SphenopidaB. 

Sphenopus, Steenstrnp. 

4 . Sphenopiis niarsupialis, (Qmelin), 

This species is very common in shallow w^ater all along the eastern 
coast of India, especially on the soft muddy bottom at the dehonche- 
ment of the great ri?ers. 

I can never recollect dredging it except in mass, and this seems 
to point to the conclusion that it is gregarious. 

5. Sphenopus arenaceus, B. Hertwig. 

We have six specimens from the Sandheads. 

It is readily distinguished from S, marsiipialis by the cylindrical 
body, by the thinner test, by the double row of tentacles, by the less 
powerful oral sphincter, and by the character of the oesophageal groove 
which although very distinct is not such a deep -cut channel as it is in 
S. marsupialis, 

6 . Sphenopus ao^enaceus, yQjV, baniettn. 

I propose to notice separately a variety in which there is a con- 
stant di^erence in external form, the oral end of the body being inflated, 
while the lower part forms a long vermiform peduncle. The external 
appearance, in short, approaches the figure of Sphenopus pedmiculatu,s^ 
Erdmann, B. Hertwig, in voL xxvi of the ‘ Ohallenger ’ Reports 
Actiniaria, SuppL, PI, L, fig 11. 

The variety comes from the Sandheads, where it was dredged by 
Mr. Barnett, 
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IL Ceeianthike^, 

Tlie (Jerumtlmiem are distingmshed from oilier sea-aiiemoiies (B, 
Herfcwig, ^ Ciiaiienger, ’ Reports, voL Yi,'p, 123) in having the septa 
■anpaired. 

Ceriakthus, Belle Chiaje, 

7. OeriantJiiis andamanensis^ n. sp. 

The body is loosely encased, np to the outer tentacular crown, 
in a soft sheath of a dull cinnamon-brown colour, the oral disk between 
the two crowns of tentacles is of the same colour but lighter, and 
the tentacles with tbe central part of the oral disk are creamy white. 

The tentacles of the outer crown are very thick-set, and number 
about 160 ; those of the inner crown are not nearly so thick-set, and 
number hardly half as many. 

The septa and mesenteric filaments extend to the bottom of the 
gastral cavity. 

The base is perforated centrally. 

Three specimens from Port Blair. In the contracted state the 
shape of the body is beautifully caiyophyliaceous, and the length of 
the largest specimen is a little short of four inches — (99 millim.) 
This species appears to be very close to Cerianthns americamis, Terrill, 
which it aproaches in size, Judging from the magnitude of the spirit 
specimens. ♦ 

Note on sojne methods of preparing botanical specimens, commumcatinj 

d/emomwda by Messrs, 0. Maries, P.L.S., and R, Paxtlixg. — Bg 
I). Prain, M.B. 

[Read June 6fcli. ] 

Usually the preparation of botanical sj)ecimens is easy ; some na- 
tural families, however, give a good deal of trouble. Those who have 
private herbaria are as interested to hear of improved methods of treat- 
ing such families, as are those w'ho look after public collections. The 
writer, therefore, -vvould call genex’al attention to modes of dealing w-ith 
three troublesome families — Magyioliacem, Goniferse and 0)x7iitlaceie, 

I. Magnolia CE iE. The OhampaJc family is not trouhlesome to pre- 
serve as to the leaves, but the flowers are apt to goto pieces. 11, however, 
pieces of blotting-paper are carefully insinuated between the petals 
before the specimen is laid in drying-paper, and if the specimen is then 
rapidly fire-dried, even adult flowers may be preserved entire. Rotliing, 
however, prevents the shrinkage of the large leathery petals. In this 
order shrinkage is so excessive and so unequal, that in the case of 
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iierbariani specimens the estimation of the size of the flowers hecomes 
to some extent gtiess-woi’k. 

Those who know Rangoon may recollect the practice of selling bottles 
of flowers on the staii’s of the Shwe-Dagon Pagoda. Unless, however, 
their stay has been long enoTigh,or their in tei*est sufficiently great, to 
have led them to notice that the flow^ers in these bottles are not fresh 
bnt preserved, they may have supposed, as the writer did, that the 
inedinm in which the flowers are kept is water. 

Everyone, how^ever, has not been so void of curiosity. When 
Assistant Surgeon G. L. Bose,‘^ was in Rangoon in 1885, he was struck 
by the length of time the flowers were kepf, and brought some with 
him to Calcutta for examination. Dr. Warden, then chemical examiner, 
and Mr. Bose found on examining the fluid that it was a solution of 
Alum. The solution is of no special strength; the Burman, being 
a happy-go-lucky individual puts some Alum into the water along with 
the flowers and is not particular as to the amount. 

Mr. Bose brought only Cliampah petals ; some of these are in shape, 
size, colour and consistence much as they wmre when taken from the tree 
eight years ago. Here then we seem to have the means of overcoming 
the difficulty, hitherto insoluble, of preserving the natural size in speci- 
mens of Magnoliaceoiis flowers, 

Thongli only Ghampctk was brought by Mr. Bose, the writer recollects 
seeing Flumieria and flo wens as well, and a bottle in which 

Dr. Warden placed some green leaves with a l^o Alum solution at the 
time he examined the Rangoon bottle has its contents very imicli as 
they -were when he put them in. There is, therefore, no reason "why the 
use of Alum solution should be confined to Magnolia fioTvers. 

It should be understood that the use of Alum solution is only sug- 
gested as an auxiliary to the usual means of preserving specimens. Wet 
preparations are to be avoided ; they are difficult to handle, difficult to 
keep, difficult to house, and still more difficult to carry about. But 
occasions arise when wet specimens are of the greatest moment as supple- 
ments to dried ones, and the Burmese preservative has the advantages 
over spirit of not discolouring the specimen or rendering it brittle. Most 
important of all, one can carry Alum about as a solid and make a 
Boliition when required. 

If the bottles are not carefully sealed the specimens do not beep. The 
flowers immersed in the fl.uid do not suffer, but as the water evaporates 
the flowers at the top get exposed to the air, decay, and fall in a fiocciilent 
mass to the bottom. This flocculent matter keeps pushing up others 
to undergo the same decomposition. Bnt from a well->stoppered bottle — 

* Assistant to tjie Chemical Esaniinor to CoTornmentj Calcutta, 



189S.] ' Jy, Vmm’--MeiluHlsof.pre^^^^ ' 1;"5 

a glass stopper witli wax is 'best— the fluid does not evaporate ; the 
flowers, tlierefore, do not reach the air and seem to keep indefiiiitelj.. 

II. CoKiFERiE, The F'ine^ Fir and ■ family is iisnaliy very 

troublesome to |)Feserve botli, in the field, and afterwards in the . He r- . 
barium, from the readiness Tvitli wdiich the cones' fall to pieces, and the 
leaves .(needles) d,rop oft. In the .Calcutta Herbariniii there are a mim- 
ber of beautiful specimens of Japanese Gonifers presented by. Mr, 
Maries, who collected them. The 'writer anxious to leam 

the secret of the success with w^hich so troublesome a family had been 
treated asked Mr. Maries if he would kindly explain his method. Mr. 
Maries’ reply, which lie has courteously permitted the wniter to coiii- 
mimicate to the Society, is as follows : — 

“ Corrifer specimens of the or Picea section are generally rather 
difficult to dry. When I was in the island of Yesso, in the ISTortli 
Pacific, I ■was very much troubled with them. One niglit I arrived 
<1 YQYj -^^' 0(3 jiij rooms and stacked my branches of Abies, with the 
cones attached, round a big charcoal fire. I fell asleep and woke np 
next morning to find my specimens dried beautifully. After this I 
“ always dried them slowly over a charcoal fii^e, fii’st wiring or wrajiping 
‘‘ up the cones. All fir-cones, except Pine, or Spruce, or Cedar, should 
be tied up either with cotton or wdre immediately they are gathered. 
The Sprnee section is the most difficult to dry, even roasting is not 
always a success.” 

Mr. Maries goes on to say : — The waj I dry ferns and leaves 
of trees for fitting up my bird-cases ” (in the G-walior State Museum) 
to preserve their natural shape, is to take some very clean, washed 
“ sand, arrange the leaves in a clean box and fill in -with hot sand, and 
‘‘ keep at a temperature of 100° to 120° Pli, or even more. They soon 
“ dry (I imagine Spruce would dry like this if very hot) and flowers 
“ dry beautifully in this way, some keeping their natural colours in a 
“ most remarkable manner. When I was young and living in London, an 
“ old gardener taught me this ; he used it for ferns and roses for winter 
“ decorations when fresh ferns and flowers were scarce. All the dried 
“ flowers one sees in florists’ shops in London are dried in hot sand. 
“ — C, Maries.” 

III. OuCHi'DACEiE. The Orchid family is perhaps the most trou- 
blesome of all natural families to represent in Herbaria. In all the 
epiphjtic kinds the leaves and, in most of them, the flowers also are apt 
to drop ofi: when the specimens are dried in the ordinary way, wfiiile 
even in ground Orchids the pressure that lias to be applied during dry- 
ing usually so distorts the flower that a true conception of the relative 

^ Siiperiiitcudeut of the State Gardens and State Mnseiua at QwAiov. 
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position of its parts becomes impossible. TMs is very Tinfortnnate, 
because tliei^e is no natural order where a proper understanding of the 
position of parts, particularly of the lip and the column, is so necessary. 
Spirit preparations are most unsatisfactory. If the spirit is sufficiently 
strong to preserve the flowers the parts become so brittle that when 
handled they go to pieces ; if weak enough to prevent this hardening 
and consequent friability the spirit does not adequately preserve the 
specimens. The jars and bottles in which the specimens are placed, 
moreover, are very apt to get broken, and any one ivho has tried it will 
testify to the worry that is caused by the necessity of having to carry 
about a stock of alcohol. Dr. Schweinfurth when travelling in Africa, 
made use of a most excellent modification of the method of preservation 
in spirit. He laid his specimens hetw^een sheets of drying paper, laid 
these in tin-boxes and soldered them up after soaking the paper thoroughly 
with spirit. He was thus able greatly to reduce the initial stock of 
alcohol and was freed from the subsequent anxiety of possible break- 
ages. But the objections to spirit as a preserving medium for flowers 
are not obviated by this mode of applying it, and it remains to he seen 
whether the Alum solution will answer as a siibtitute if used in this 
way. 

In the meantime Mr. R. Pantling,^ who for many years has made 
a special study of Orchids, has perfected a method of drying them so far 
in advance of anything hitherto accomplished that it is highly desirable, 
that the details of his process should be made known. At the writer’s 
request Mr. Pantling has supplied these details and like Mr. Maries, 
has courteously given him pei‘mission to communicate the account to the 
Society. This memorandum is given below ; it will be noticed that it 
consists of a happy combination, suitably modified, of the ordinary me- 
thod of fire- drying recommended for all ordinary plants with the hot- 
sand process mentioned by Mr. Maries as that practised by florists in 
Eui'ope. 

“ To dry Orchid Sfecimens. — In order to presexwe Orchids so tliat 
the leaves and flowers remain intact and do not fall away in fragments 
“as invariably happens to epiphytal species when pressed in the ordi- 
“ nary way between drying paper, the procedure to be adopted should 
“ be as follows. Procure a light metal box — 14 inches, by 12 inches, 
“ by 6 inches deep is a convenient size — and place over the bottom half- 
“ an-inch of sand. Arrange a specimen between two sheets of thin 
“ paper inside the box and cover over with a layer of sand taking care, 
“ as far as possible, that the interstices between leaves, etc., are filled 
“ up. Repeat this until the box is full, then place it on a stove or above 

^ First Assistant, Department of Cinchona Ouitivation in Bengal, 
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a fire and dry witli a brisk/ heat, l^’o weights for pressing are^ iieces- 
sary. As a general rule, the sand at the commencement of drying 
should nofc be allowed to attain a greater heat than can be borne by 
the hand, and this should be lessened as drying proceeds or the fio'wei’S 
may become scorched and rendered useless for purposes of dissection. 

‘‘ Occasionally species (Bendrohium Bierardi Roxb., and Bliajiis 
alha LindL) are met wdth whose perianths wnll adhere to the paper ; 
‘‘ the removal of the perianth cannot then be effected -without mutilation. 
This may be obviated by using porous drying-paper or blotting-paper* 
instead of the thin kind recommended above. 

‘‘The advantages of drying in hot sand as compared with the 
universally adopted method in pa|)er are : — First, the rapidity in pre- 
“ paring specimens ; plants belonging to such genera as Saccolabhrm-, 
Vanda, Cleisostoma, etc., being ready within a wmek against a period of 
“ three to four months by the old method. Secondly ; when finished the 
“ specimens %vill be found preserved in their entirety and will not fall 
“ to pieces. The column and lip will be found to have suffered little, 
“ as the pressure of the sand is not sufficient to cause any material dam- 
“ age to these organs”.— R. Pantliis-g. 

The boxes that Mr. Pantling has found handiest for his purpose 
are old kerosine tins cut through lengthways ; one is placed wntliin the 
other to give more strength to the tin and a rivet or tw^o hammered 
through the seams as the solder runs when the boxes are over the fire. 
The only thing to be guarded against in the process is the adhesion of 
the flowers of certain species to the paper, and Mr. Pantling show^s how*- 
this is easily overcome. 

The possibilities of this method either as recommended by Mr. 
Pantling or with slight modifications for the drying of succulent species 
generally, such as the Oactus family and fleshy members of the Spurge 
family, as well as for families like Bcitaminese — the ginger family — and 
for water plants, where the fiow^ers are very delicate and therefore very 
difficult to dry seem considerable and the plan is well -worth trying for 
them as well as for orchids. 
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Blind ’mot-siiohers of the Sunderhans, — By R. L. Heinig, Beputy Gon- 

servafor of Fot'ests, Bengal, Gommtmicated hy the Natm'al History 

Secretary, Plate VL' 

[Read August 2nd.] 

The name ‘‘ Sunderbans ’’ is applied to the tract of littoral forest 
and cultivation that occupies the southern portion of the G-anges 
Delta, extending from the Hooghlj river to the Meghna in the dis- 
tricts of the 24>Parganas5 Khulna, and Backergnnge. This tract is^ 
roiighl}/, 5,000 square miles in area, and comprises a large number of 
lo^v -lying swampy islands formed by the principal rivers and their 
connecting w'ater-channels. 

The State Forests occupy the portion that extends from the 
Hooghly river to the Baliswar, on the western border of Backergunge. 
They are divided, both geographically and as to their legal status, into 
two approximately equal and well-defined areas, namely, the Protected 
Forests, extending from the Hooghly river to the Raimangal, in the 
district of the 24-Parganas ; and the Baser md Forests, extending from 
the Raimangal river to the Baliswar in the Khulna district. 

The Protected Forests are traversed by rivers not directly con- 
nected with the Ganges, and resembling estuaries or long arms of the 
sea; these id vers are very saline and subject to tidal influences 
throughout. 

The principal species of forest tree is Gozdji (Ofenops GandoUeana, 
Arn.), a tree that does not develop root- suckers, but has short but- 
tresses. It reproduces itself abundantly, and the innumerable stems 
and tangled roots of this species and of others with which it is asso- 
ciated, Gengwd, (Bxci&caria agallocha, Linn.); Hantdl, {Phoenix pahidosa 
Roxb., &c.), serve, in the absence of herbaceous undergrowth, to 
protect the surface soil from erosion during tidal inundations, and to 
induce the deposit of alluvial mud. 

The Beserved Forests are traversed by rivers directly connected 
with the Ganges, that bring down vast bodies of fresh water, especially 
during the rains. The principal species of forest tree is Bundri 
{lleritlera fames, Buch.). The accessory species are Ftmtir {Garaya 
mohiccensis, h 2 oc[i.), Amtir {Amoor a cucullata, Roxb.), Keora {Bonne- 
ratia a^oetala. Lain.), 0?’a (>9. aa'da, Linn, f.), and a few others. Each 
island is bordered by a zone of characteristic growth consisting of 
Golpatta {NiiM frnticans, Wurmb. ), Eantdl, species of the mangrove 
family, Keora, Ora, Kumia {Barringtonia racemosa, Biumo.), &c. Behind 
this zone of riparian growth occurs the Bundri forest, pure, oi* mixed with 
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a few iiifei*ior sjiecies. Towards tlie sea coast wTiere tlie water of ilie 
rivers is niarkedlr saline, especiallj during tlie diy iiiontlis of fJie 
year, Goran and Gengwd form the preclomiiiating species, and S'unJrt 
tTees are corn paraiively few ill number, and of infeidor growth. The 
iSdonb’f-prodaciag tract resembles that on the west in the general, 
ahseiiee, of g’rass and other herhaceons vegytation, but differentiates 
from it entirely by the presence of innmnei-able blind root-suckers. 

The niagriitlcent rivers that traverse the. Sniiderbaiis, m.any of 
them of considerable breadth and depth, bri.D.g down, during the mon- 
soon months, vast quantities of silt, some of which is deposited to 
ioTin. churs or sand-hanks. 

' On the subsidence of the Avaters at the close of the rains those 
saiid-lianks, the surface of 'which is left exposed at low tide, are soon 
covered by a laxiiriant growth of’ grass which effect iialljr binds the 
soil, iiidu,ces further accumulations of silt, and arrests -iioatiiig seeds. 

It is not surprising that under the forcing conditions of a rich 
soil, a moist warm climate, and abundance of light, seedlings on these 
new islands should make extremely rapid growth, forming in a few 
years an uninterrupted canopy, in the dense shade of wliich it is iiiipos- 
sibie for the grass to live. 

When the grass has disappeared there is a continual dangm* of 
the island wasting away by erosion, the banks being liable to be 
undermined and swept away by the rivers, and the whole surface, 
inundated during high spring-hoods, is subject to denudation under 
the considerable force (to be seen to be fully appreciated) with ■which 
the water pours aw^ay at every point of egress alter tlie tide has turned. 

The soil of the islands eventually consists of a thin top-layer of 
alluvial mud overiybig a thick layer of moist, black soil in which the 
large quantities of wood debris that accnmulate in these forests undergo 
slow decomposition with the generation of gases having the odour 
of sulphuretted and carburetted hydrogen. The top-layer of soil ex- 
cdndes atmospheric air, and imprisons the gases generated in the 
miasmic mnd beneath. Occasionally the gases find vent along river 
banks at low tide, and during stoims when the stems of the forest trees 
sway to and fro and cause the upper layers to be disturbed. 

Each species of tree found growing in tbe swamp-forests of the 
Snnderbaiis has a root-system well adapted not only to anchor the 
tree firmly in the unstable medium below, but also to protect the mud 
■from the elfects of erosion. The roots do not penetrate the soil to .a 
greater depth than S to 10 feet, but in this shallow layer they form a- 
tangled and confused net- work in which the tap-root is not distingnish- 
able. Some species produce adventitious roots, and others buttress 
J. ii. 21 
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freely, even at an early age ; but perhaps the most curious adaptation 
of all) of means to ends, is to be found in the development of blind 
root- suckers. ' 

The following species of forest trees in the Snnderbans produce 
blind root-snckers, namely. Sundry Fmsur, Anidr^ Keora, Om, and 
Bden(Amcen7iiaoffie{naUs,ljinn.). 

The root-suckers are woody processes, growing in an upward direc- 
tion, and developed at irregular distances along’^ the whole course of the 
roots of the above-mentioned species. They project from I to B feet 
above the surface of the ground, and apparently cease to make farther 
growth upwards when the apex has reached the level of the highest 
spring-tides. They are called blind from the circumstance that they 
are destitute of buds, and incapable of producing bnds under any 
conditions. The portion below ground is often furnished with rootlets, 
but the part above ground is invariably naked. The tender tops of 
the suckers are frequently gnawed by pig and deer, but this does not 
destroy their vitality, and only results in the formation of apical 
knobs and bifurcations. 

The mechanical effect of the root-suckers of all the species that 
develop them (except Bden) is to enormously increase the holding power 
or grip of the roots on the soil, and thus to cause a far greater resist- 
ance to be o:Sered to the uprooting of trees by storms, and generally 
to maintain the stems of the trees in an upright position ; to prevent 
the ei’osion of the surface soil during high-tide inundations ; to check 
the force of the egress of flood- water, and to induce deposits of alluvial 
mud ; to detain seeds floated on to the islands at high tide, and thus 
aid in the natuKii reproduction of all species ; to arrest fragments of 
fertilising wood debris that would, in the absence of the root-suckers, 
be swept into the rivers. 

The accompanying plate illustrates the general form and relative 
length of the root-suckers of different species. 

Stmdri suckers are far more numerous than those of any other 
species, and their flattened shape renders them flt to fully exei’cise all 
the mechanical functions noted above. The suckers of Pussnr and 
Am'dr are met with in tbe low-lying localities affected by trees of these 
species ; they ai^e consequently, as a rule, much longer than those of 
Stmdri. The suckers of X’eom and Ora, species that are found only 
on river banks, are short on the high ground of the banks and long 
on the river-side. This accords with the general observation that the 
upward growth of a sucker continues until its apex has reached the 
level of high-water mark. ^ 
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Keora sends O'lit yery long roots into tlie mud of ri.ver beds. Tliese 
roots aet as. spurs deflecting tlie course of the current, causing accu- 
mulations of silt, and sometimes leading to the complete silting up 
of rivers, Iiiiiuinerable suckers proceed from these roots up to dis- 
tances of 150 feet and more from the parent tree, and aid in fixing 
whatever silt has accumulated, and inducing the deposit of more. These 
suckers are exposed at low tide, but are subjected to long-coutinued 
submergence daily until the bank has risen sufficiently to allow the 
tops to remain above the level of high tide. 

suckers are of exceptional interest. Their foiun and flexibility 
render them almost useless as agents for the prevention of erosion and 
the arrest of silt, seeds, and wood debris; and it is certain that they 
do not have the effect of enabling trees of this species to maintain a 
vertical position. Bden trees after attaining a girth of 2 to 8 feet, incline 
from the vertical. In the case of large trees, 15 feet in girth and mure, 
the inclination from the vertical is often considerable ; but the trees 
of this size have long since passed their maturity, and are merely light, 
hollow shells. 

The most interesting fact regarding the root-suckers of this species 
is that they have been found, on examination of the internal structure, 
to contain vessels that are supposed to serve as passages for the con- 
veyance of atmospheric air to the roots- 

It has been remarked that the top-layer of alluvial mud, a very 
fine silt, excludes atmospheric air from the lower stratum of miasmic 
mud wherein the wood debris of the forests decomposes and large 
quantities of gas are generated. The fact has also been noted that 
the root-suckers continue to make upward growth until their tops are 
above high-water level. It is accordingly considered probable that 
the root-suckers of all the species that produce these curious processes 
not only discharge the mechanical functions already referred to, but are 
provided with a structure that enables them to supply atmospheric 
air to the roots. 
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The Petrology of Job Ghornoeh’s Tombstone^ — By Thomas H. Holland, 
AM.Q. 8., P.G.S.J Geological Si(>rvey of India, 

[Received August 29fcL, Bead KoYemTber Isfc.] 

, .At tli.e B.Eggestion of ■ .tlie Rev. H. B. .Hyde, I recently, examined 
tlie : tombstone , ^preserved . in , the * Chamock Mansoleii.m,’ „ St. . Jolin’s' 
Ghurciij^ard, to tlie memory of Job 0 barn ock.'’^ Apart from its historic 
interest, the .rock itself, being of a type hitherto nndescribed, . is of 
sufficient scientiEo value to call for a description. 

; The abundance of bine quartz, the .occasional crystals , of garnet, 
the black, and sometimes bronzy-looking, pyroxene, and the cleavage 
faces of the felspars are characters which are at once striking features 
: in the hand-specim.en. 

.Under the microscope, the rock is 'Seen, to, be .granitic, in, structure ; 
that is, it is perfectly crystalline thronghont, with the crystals miitii- 
ally interlocked, and the intergrowth so perfect that in places a beanti- 
fnl micro-pegmatitic structure resalts. The following minerals can 
be identified (1), Quartz. (2), Orthoclase (Microcline). (3), Plagio- 
:clase. : (4),Hyperstliene. .(5), Grarnet,, and (6), Magnetite. 

(1.) The QUABT.Z-OBYS.TALS are crowded wnth minute acicn- 
lar inclnsions, the structure of which cannot be made out with, the micros- 
cope ; they are aiTaiiged without discoverable regularity : and are pro- 
bably the cause of the blue colotm seen in hand- specimens. Blue 
quartz-crystals have .been noticed before in granites and granitites, as 
in that from Bumbarg in Sweden. 

(2) . ORTI-IOGLASE and-MICBOOLlKE. , Most of , the potash- 
felspars show the remarkable and unmistakable microcline structure. 
Occasionally also the orthoclase is seen presenting the streifige ” appear- 
ance due to regularly ari'anged intergrowths with a plagioclase, giving 
rise to the structure described by Becke as micro-perthitic. To prove 
the ide.iitity of this felspar I have isolated crystals having a specific 
gi’avity of 2*o9, and examined them chemically by Szabo’s method. 

(3 ) . PL AGIO CL ASE occurs only in small quantities. The isolated 
crystals show the characteristic twinning, with extinction-angles ap- 
proaching those of oligoclase, 

(4) . HYPEBSTHEHE occurs, not in large quantities, but present- 
ing its characteristic pleoehroism and straight extinction. The presence 
of this mineral is a feature of exceptional interest from the fact that, so 
far as I am aware, a h3rpersthene-granite has never before been record- 

^ Job C4ianiock died m 1693, and the tombstone was erected about two years 
later. 
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ed, fdtlioiigli tlie mineral has been frequently found as a constituent of 
the intermediate, basic and 'ultra-basic holocrystalliii.e roobs. The 
precise reas(.)r>s wliy the micas, hornblendes, and, more rarely, angites 
should occur as the ferro-magnesiau constituents of graiiites, and'riot 
liyperstiiene, have never been accurately settled. The discoveij of 
liypei'Bthene, therefore, in this capacity fills a very well -marked gap 
ill the granitic series, and for the time we can do no more than record 
as precisely as possible its nature and mode of occurrence, with the 
hope that in. future the facts may be of service in framing an hypo- 
thesis for explaniing the fact that chemically similar magmas, under 
special conditions of temperature and pressure during the process of 
consolidation, give rise to different mineral species. 

(5) . G-xiRNBT of the almandine variety occurs very sparingly in 
the rock, and seldom shows anything approaching* idiomorphic crystal- 
line form, 

(6) . MAGhlETITE in small grains is sparsely scattered amongst 
the other minerals. 

The rock has a specific gravity of 2*646, agreeing thus with normal 
granites. 

In microscopic and macroscopic characters this rock agrees with 
certain specimens which I liave recently collected in the Mfidi'as Pre- 
sideiiey. At different places in tlie south of India (Pallavaram in the 
Ohingleput district, the Slievaroy and ISTilgiri hills, in IST.-W. Madura, 
and in Travancore) there occur exposures of igneous rock in "which 
hypersthene is a constant constitneiit, and which at the same time 
exhibit every gradation in acidity, from hypersthene-gi'anite, the most 
silicious (acid), to pyroxenite the most basic. These rocks, although 
their exposures are now separated by such distances from one another, 
I believe to have been derived from a common molten magma : they 
belong to one petrographical province,” and the differentiation of the 
originally homogeneous molten material into masses so widely distinct 
in chemical composition can be shown to he in agreement wdth well-es- 
tablished, though recent, physical principles. 

The massive rocks of the ISTilgiri Hills, and the Shevaroys, as well 
as the similar rocks found in the localities mentioned above, have been 
hitherto x^egarded as belonging to the great metaraorphic series of the 
South. Observations made during recent visits to the Madras Presi- 
dency have, hoAvever, convinced me that this series, together with 
certain others not now under discussion, must be looked upon as in- 
trusive igneous rocks of younger age than the normal gneiss. 

The evidences for these conclusions I hope shortly to produce in 
detail. For the present, however, we are concerned in identifying 
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Job dliarnoek’s tombstone -with the pyperstliene-granites of tbe 
Madras Presidency ; and from its proximity to tlie cost and to Madras, 
it seems likely tliat Pallavaram would have been selected by the earlier 
agents of the East India Company as a soui’ce of this handsome rock. 
Hearly all the old tombstones collected together in St. John’s Church- 
yard are of the same rock ; for example that of Job Charnock’s son-in- 
law, Jonathan White (1703), and Mrs. Jane Smart (1753). 

Briefly, the points in which these rocks agree with those of Pal- 
lavaram, and upon which I base this identification, are these » 

(a) . Strimture : — 

(1) . Micro-perthitic stnictnre. 

(2) . Granophyric (micro-pegmatitic) structure. 

(b) . Goinposition : — 

(1). The presence of potash- felspar in the form of 




microcline. 

(2). 

?? 

hypersthene. 

(3). 


bine quartz. 

(4). 


almandine garnet. 


(c). The combination of these minerals with the above-named 
structures. In this association hypersthene is especially note-worthy 
for the reasons already stated. 

As this is a new type of rock, and modifications of it occur by the 
introduction of accessory minerals, I would suggest for it the name 
GharnochUe, in honour of the founder of Calcutta, who was the uncon- 
scious means of bringing, perhaps, the first specimen of this interesting 
rock to our capital. 


On a slab of GJiinese agglomerate lava hearing a Ghinese inscription dis- 
covered in St. Jolin^s Ghurchyard^ Galciitta. By T, H. Hollaki), 
A.B.C.S., F.G.S., Geological Survey of India, 

[Eeceived October 26th ; — ^Read November 1st, 1893.] 

(With Plate YIL) 

Through the kindness of the Eevd. PI. B. Hyde, I have been en- 
abled to examine the slab bearing a Chinese inscription and discovered 
by him in St. John’s Churchyai’d. 

The slab has been imperfectly polished on the face bearing the in- 
scription, and at first sight presents the character of a common artificial 
concrete, for which I at first mistook it. But on removing a fragment 
from the back of the slab and examining it in the laboratory, I found it 
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to be a siliceous lava, wMelx, though of course formed by natural means 
is, indeed, comparable to a concrete in 'ways other, than appearances, it 
is a rlij^olifcic lava of a kind occurring in different parts of China, which, 
previous to consolidation, has included fragments of other rocks and 
now presents the patchy appearances of the agglomerate lavas and pi- 
per nos described by Fritsch and Reiss as varieties of eutaxite."^ 

Thin slices examined under the microscope leave no doubt as to the 
nature of the rock : — Corroded quartz-crystals embedded in a cryptocrys- 
talline and microlitic magma are scattered irregularly through the slide. 
Occasionliy these preserve in part their original bi-pyramidal outlines, 
but the magma has corroded the majority of the crystals into irregular 
shapes. A curious feature worthy of record is the way in which many 
of the c|uartz-crystals are traversed by a series of cracks without discov- 
erable regularity. These cracks recall the tessellated appearance of the 
polys jnthetic porpliyritic crystals described by Gen. McMahon in the 
eurite of Tusluim Hill, 85 miles north-w'est of the town of Delhi. f But 
as a rule, in the present instance, the small fragments, although separated 
■from one another by a series of cracks, all have the same optical 
orientation, whiist in the Tusham specinieiis the grains OTOy accordirtg to 
Geii. McMahon, oriented in different directions. I have foiiiid, however, 
one case of a quartz-crystal in which, after the foi*matioii of the cracks, 
many of the fraguienis have been slightly displaced, so that whilst the 
position of extinction is the same for the individuals in some of the pairs, 
others show slight d iff e fences, and still others have been moved through 
several degrees. Gen. McMahon explained the structure of the quartz- 
crystals in the Tusham rock as the result of rapid cooling after eruption, 
and I think the present case, in which many of the crystals are simply 
cracked more often without displacement of the fragments, are certainly 
more easily explained in this manner than by the other suggestions 
which, in his paper, Gen. McMahon has considered and rejected. Relief 
of pressure would also contribute to the same effect, A similar struc- 
ture can be produced in clear quartz- crystals by rapidly cooling them 
from a red heal , tlie crystals becoming white and losing their transparency 
foom a similar cause. 

Next to the quartz-crystals in abundance amongst the porphyritie 
constituents are the felspars, some of wvhich are of a plagioelase variety, 
and all greatly kaolinized. Black and brown patches of ferruginous 
material occur as relics of the ferro-magnesian constituents of the ori- 
ginal rock. Secondary minerals like chalcedony occur in small quanti- 
ties iuffiling cavities. 

Geolog ische Besrhreihung der hisel Teiierifey IS^S, i^. 4:20. 

t Min.' Mag., Yol. YIII, (1883), p. 10. 
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Lumps of audesitio rocks are common as inclusions in the matrix, 
xvhich in places shows damascened and eutaxitic strucfciires. 

The specific gravity of the rock is 2*35. Thin splinters fuse before 
the blowpipe to a white vesicular glass. 

Oomparison witJi Chinese roclcs : — The peculiar structures preseiited 
by this rock are of especial interest from the way in which they can be 
parallelled ainongst the Chinese eurites and rhyolites. The damascened 
structure and the included fragments of a similar andesitic rock I have 
previously described in the Korean acid lavas.'^' 

Amongst the rocks which I have collected in China, there is a speci- 
men of eurite from the Victoria Peak, Hong Kong, in which theporphyr- 
itic crystals of quartz are cracked in the same peculiar manner. The 
felspars, also, in this rock are in part plagioclastic, and irregular patches 
of small hiotite bundles resemble in shape the ferruginous masses occur- 
ring in the slab. But although the Hong Kong rock sliow^s a very dis- 
tinct flow structure, the gimindmass is composed wdiolly of micro- 
granulitic material, and there is a notable absence of the andesitic foreign 
inclusions. Whilst, then, the porphyritic constituents of the slab 
agree with those of this rock, the groiindmass shows that the conditions 
of consolidation ■^vei’e di’Serent ; but althougli tlie circumstances of soli- 
dification were not the same there seems little doubt that the slab in vSt. 
John’s Churchyard belongs to the same geological mass as the Hong Kong 
euxute, and both these are members of the acid series of igneous rocks— 
granites, granitites t, eurites and rhyolites — w^hich can be traced from 
the Island of Hainan, north-east through Hong Kong to Foochow, and 
are repeated in a parallel band which reaches the sea-coast at Ohusan, 
are repeated in the Korea, and possibly represented again by the central 
granitic axis of Kamtschatka. These rocks probably belong to one petro- 
graphical province and are the relics of a great chain of eruptions which 
took place in East Asia during middle cai*honifei*ous times. The granites 
and eurites are found intruding into the limestones which occur below^ 
the coal-bearing series ; whilst fragments of these rocks are the principal 
constituents of the conglomerates w^hich lie at the base of the coal- 
measures. The out-crop of these rocks is approximately parallel to the 
general strike of the stratified series, followdng the directions of the 
principal mountain ranges, which in Bast Oliioa Pumpelly has described 

* Quart. Journ. Geol. Soc., Tol. XLYII. (1891), pp. 176-178. 

t The prevalence of granitite and the occurrence of its representatives amongst 
the heniicryataUme and felsitic rocks are striking features in these Chiiiese rocks, 
and I regard them as a later stage in the eruptions wdiich first gave rise to diorites 
and andesites— rocks which I have frequently found associared with and included 
in the later acid eruptions of China. 
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as iiicf Sinian of eleration. 'Elsewliere I may liave. occasion to 

refer to tliesc^ features in greater detail ; for tlie present I liave referred. 
■;to tliem foi= tlio pni'pose of sliowing that, -wbilst I tliiiik the slab found 
ill St. Jolin^s Oiuirclijard is nndoubtedlv o! Chinese, origin, it may ha-vo 
been 'broiigdit from any of the localities in East China and Koi'oa -where 
these .cliaracteristie, acid, igneous rocks prevail. In W'iiat manner the 
slab was |},roiight to India will doubtless appear from Mr, Hjde^s re- 
searches. 

EXPLANATION OF PLATE. 

, Pigs. 1 & 2. From slab of Cliinese agglomerate laTafonncl in St. Joiiti’s Ctnircli- 
yard. 

Fig. 1. Bi-pjrainidal crystal of quartz corroded .by the magma. 

Pig. 2, Cry.stal cracked and corroded. 

Figs. 3 & 4. From eizrite. Yictoria Peak, Hong Kong. 

Fig. 3. Bi-pyramidal crystal of quartz corroded by the magma. ■ 

Fig, 4, Crystal cracked and corroded. 

^ Geological Eesearches in China, Mongolia, and Japan, 1866, p. 67. . 
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Tiie collection here described is a yery small one, but tlie few tilings 
obtained are interesting. 

Among Coelenterata,, Oe^na^ifluis Gyatliohelia do not appear to 
liave been before recorded from the Bay of Bengal : among Ecliinoderme, 
Astroschema and Fcliinolamiyas — altbongh the latter has been recorded 
as a Sind Tertiary fossil : and among fishes Odoniostomus. Ail these 
occur in the present collection. 

COELIXTERATA. 

NEMATOPHOEA. 

ANTHOZOA ACTINIOMORPHA. 

ACTIXIARIA. 

Family CeriantMnese. 

Ceriahthos, Belle Ohiaje. 

1 . Ge^dardJms ieneh'a^nmz, 11. 

Elegantly caryopliyllaceons in shape. 

The body wall is thick, and the characteristic investing sheath is 
J. iL 22. ■■ 
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loose. The oral sphincter is stout. The tentacles of the inner crown 
are short and number about fifty: those of the outer crown are very 
long with stout base and long wavy filamentous ending, and number 
about sixty. The septa with their mesenteric filaments are almost 
entirely confined to the upper third of the enteric cavity, leaving about 
the loiver two-thmds as a perfectly smooth-w^alled chamber. 

Colour dull madder, the tentacles being lighter and ruddier than 
the body. 

Length, contracted in spirit, 50 mm. 

With the exception of a species from the Andaman Reefs, described 
in J, A. S. B., Vol. LXII., Pt. II., 1893, p. 153, this seems to be the only 
Gerianthus hitherto recorded from India. 

Prom the Bay of Bengal on a muddy bottom at 410 fathoms : bottom- 
temperature 45.5"^ Pahr. 

MABREPOEARIA APOROSA. 

Pamily Turbinolidse. 

(1} Flahelhim laciniatum, Phil., and (2) Flahelkm japonicum, 
Moseley, appear to be quite common inhabitants of the muddy bottom 
of the Bay of Bengal at 400-700 fathoms. And among the corals 
obtained with them during the past year is a new species of BJmoiroclms, 

Bhizotrochus, Edw. and Haime. 

3. Ehizoffochtis crateriformis, n. sp., PL YIIL figs. 1 and 2. 

Corallum low% bowl-shaped, having a small central mamillary pedi- 
cular scar, a very thin fragile epithecate wall, and a regiilai', circular 
calicular orifice with the lip gently evei’ted. 

Prom the thecal wall, which is marked with close faint costal stria3 
and with close faint concentiio lines of growth, the large cylindrical 
“ rootlets ” stand out at a wide angle. 

The septa, which are in four complete cycles, with an incomplete 
fifth, are thin, and have their crests strongly emarginate, so that when 
the corallum is viewed from above they look something like large pali : 
their surface is marked with lines of distant, coarse grannies, concentric 
with the curve of the ci’est. The septa of the first two cycles are ap- 
proximately co-equal, and all unite at the very bottom of the calice by 
a few stout cylindrical trabeciilge which form a imdimentary columella: 
above tbis they do not encroach very greatly on the calicular space, 
but leave a clear wdde central fossa. The septa of the third cycle are 
narrow laminai, those of the fourth are still narrower, and those of the 
incomplete fifth are merely fine ridges in the upper part of the calicle. 

Colour in spirit— both corallum and soft parts — quite white. 
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Tile . tentacles, wliicli 'appear to be^ about ninety in ntiiiiber, are 
disposed in three coiiceiitric series. 

Greatest . height 22,miii. : diameter of .caliciilar orifice 32 mm.: 
depth of calieular fossa 16 mm. 

From the Bay of Bengal on a muddy bottom at 573 faihoms : 
bottom-temperature 45 '3° Fahr.-' 

Family Oculinid^. 

Gyathohema, Edw. and H. 

4. CyatlioheUa axiUaris and Sol.) 

. Madrepora axillaris^ Ellis and Solancler, l^at. Hist, of Zoophytes; 
p.'153, tab. 13, fig. 5. 

CyaihoJielia axillaris, Edw. and Haime, Coralliaires II. 110. 

A branch of a colony answering to the figure in Ellis and Solander 
was dredged from a preTioiisly nnknown coral bank in Lat, 143 IF 6'' 
FT., Long. 80° 24' E. [about 55 miles H. by E. of Madras) in 88 fathoms, 
bottom- temperature 65° Fahr. 

MADREPORxiRIA POROSA. 

Family Inpsammidss. 

Dendrophtllia, Edw. and H. 

5. BemlrophylUa nigrescens, Dana. 

Bendrophjllia nigrescens, Dana, Zoophytes, p. 387, pi. 27 (30), fig. 1. 

From the same coral bank, at the same depth, several branches of 
this species were dredged. 

ANTHO^'OA ALCYONIOMOEPHA. 

The coral bank in 88 fathoms, FT. by B. of Madras, appears to be 
very rich in Qorgonacea and Alcyonacea. Unfortunately the dredgings 
were merely rough dried, without any treatment, so that they reached 
the Mii.setim demided and almost valneless. The following gejiei'a are 
recognized: — Antliogorgia, Bcliinogorgia, Aois, Gorgonella, Jtmcella, Scir-- 
pearella; Spongodes, 

ECHIISrODlRMA. 

ASTEROIDEA. 

Family Archasteridse, 

Pseudarchasteb, Sladen. . 

1. Pseud arcliasler mosaicus, Alcock and Wood-Mason. 

Pseudar chaster niosaicus, Alcock and Wood-Mason, Ann. and Mag. 
Rat. Hist., Dec. 1891, p. 432. 

A specimen with a span of nearly 200 mm. from 599 fathoms oif 
the Madras Coast. 
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; : , family Astropectinidse* 

Dipsacasteb, gen. iiov. 

2. Bipsacmter^ peniagonalis^ n, 

Differs from I)ipsaca5^e?’ 6‘Za(^em (Ann. Mag. Nat. Hist., felDniary, 
1893, p. 87, pL Y. figs 3 and 4) in tlie following particulars : — Tlie disk 
is relatively larger, and the rays, -whicli are blnntly ronnded at tlie tip, are 
relatively shorter and broader — ^the whole form being thus more penta- 
gonal; the relative length of the rays to the radius of the the disk is 
2*5 : 1 ; the paxillje are larger; on the adambnlacral plates the central 
spine of the paxilliform group is a large distinct spine and not a mere 
spinelet. Two specimens from the Andaman Sea, 112 fathoms. 

' ' family Pentagonasteridae. ' 

Calliastee, Gray. 

3. OalUaster mamilUfer, n, sp., Pi. YIII. figs. 3 and 4. 

Abactinal area covered with sunken circular plates, each bounded 
by a ring of discoid grannies : the mid-radial plates of the disk bear 
each a great globular mammillated spinelet, as do also, but on a smaller 
scale, the dorso-central and basal inter-radial plates. 

The supero-margmal plates, •which are vsix in number, excluding 
the terminal, and come in partial contact across the distal third of the 
rays, have the form of great globules, each surmounted centrally with 
a iiipx3le-like spinelet: those in the outer third of the ray sometimes 
bear also one or two granules. 

The infero-marginal plates coincide not quite exactly with their 
fellows of the supero-marginal series : they are long, broad and tumid, 
and each bears near the sntnre line with that series, a row or a group 
of large coarse trunoated spinelets. 

The adambulacral plates have each a furrow series of four radiat- 
ing spinelets, and actinally a single large coarse truncated spine and 
rarely a few granules also. 

The actinal inter-radial areas are of some size, with large and 
slightly tumid plates, many of which have one, or very rarely two, large 
coarse spinelets. 

All the marginal, adamhulacral, and actinal plates haVe much the 
same fringe of discoid granules or squames as the abactinal plates, only 
it is not so regular. 

Anus subcentral. 

Madreporite small, circular, radially striated, situated about mid- 
■way between the margin and the centre. 

Colour in spirit, chalky yellow. This singularly beautiful species 
TV'as dredged in the Andaman Sea, between 270 and 245 fathoms. 
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Family Zoroasterida. 

Zoroast.ee WyTilIe Thomson. ■ 

, Fine speciiiieiis of (4.) Zoroaster Alfredi Vbnd (B.) Zoroaster ham- 
tliri (Anin Mag. Kat. Hist., Feb. 1893, pp. 102, 103), fimirtlie Bay c>f 
Bengal, 599 fathoms. 

OPHIUEOIDEA. 

Family Astrophytidse. 

Astroschema, Orst. and Ltk. 

1. Asifoscliema floscuhis^ n. sp., PI. VIII. fig. 5. 

R=Ilr- 16 r. 

The sides and abactinal surface of the disk and arms are coTered 
with grannies, — prominent grannies and globules being scattered over 
a finely grannlar surface, and the acfcinal surface is covered with an 
uniform microscopic granulation. 

Viewed from the aboral aspect the divsk is rotate-corolla-shaped, 
being deeply depressed in the centre and consisting of five deep cot 
petaloid lobes, each composed of a pair of radial plates. There are no 
month papillte or tooth papilla?, but there is a vertical row of five 
large hastate teetli on each month segment. 

Bays long, tapering to a lash, simple, and perfectly square in sec- 
tion, the actinal angles of the square being occupied by the series of 
paired spine-like tentacle scales, and the abactinal angles by series of 
prominent clumps of globnar grannies corresponding to the tentacle 
scales, this arrangement eiiiphasing the arm joints and giving the arms 
a regularly beaded appearance. 

Genital openings nearly vertical, and traversing nearly the whole 
depth of the disk. 

Month tentacles large, the second pair of tentacles without any 
scale, the third pair with the pairs of scales small. 

Colour, in alcohol, grey ; in life, biood-red. 

From the newly discovered coral bank north of Madras, in 88 
fathoms. 

EOHmOIDEA. 

STATANGOWA. 

Family Oassidulid^. 

Echinolampas, Gray. 

1. BcMnolanivas castanea, n. sp., PI. VIII. fig. 6. 

Test thick, high, bluntly conical towards the greatly excentric 
abruptly snbacurainate apical system ; snb- pentagonal in tumid ambital 
outline; densely felted with shoi’t capillary spines, winch are larger 
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and sparser on the actinal surface, and at the tumid inter-radial peris- 
tomial margins foi’m fan-like tufts. 

Ambulacra equal, narrow, petaloid abactinally, the poriferous 
areas of unequal length in the same petal, approaching as if to close, 
and then again diYerging, the pairs of pores set very close together in 
grooves separated by moniliform ridges *. beyond the petals the ambu- 
lacra increase considerably in width to the ambitus, whence they taper 
to the peristome, while the pores become single, distant, and invisible 
to the naked eye as far as the vicinity of the peristome, where they ere 
again large and double, and are crowded together to form distinct 
phyllodes* • 

Tnter-radia large, constricted very abraptly at the apical system and 
gradually at the peristome, being represented at the peristomial margin 
by a single tumid granular plate. 

Both ambulacral and interradial plates closely covered with small 
scrobiculate tubercles of uniform size and disposition, except in the 
middle of the actinal surface, where they become a little larger and 
much more scattered : fine miliary granulation between the tubercles. 

Apical system small, very excentric in front : a large central mad- 
reporite extending from the lught anterior basal : four genital pores. 

Peristome situated in the middle of a distinct hollow, excentric in 
front, transverse, pentagonal, with a distinct fioscelle. 

Periproct in posterior inter-z*adium, large, elliptical, transverse, 
immediately iiiframarginal, with a valvular operculum formed of three 
large tuberculated plates. 

Colour, yellowish green. 

Bay of Bengal, 11 fathoms. 

At first sight this species has a strong resemblance to DcMnolampas 
splieroidalis, d’Arch and Haime, from the Miocene of Sind and Kucbh ; 
from which it is distinguished at once by the concavity of the actinal 
surface and by the tumid peristomial margin. The test is also higlter 
in the present species. 

Family Spatangidse. 

Brissopsis, Ag. 

2. Brissopsis OlcIJiami, m sp., PL YIII. figs. 7 and 8. . 

Test thin, inflated, ovoid, with a faint anterior groove and a sti-oiig 
posterior truncation; ahaotinally covered with recurved hair- like spines 
which are largest and densest within the peripetalous fasciole; acti- 
nally with similar large spines in the interradii, the ambulacra being 
almost naked. 

Ail the ambulacra are abactinally petaloid and sunken : in the 
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anterior petal, -wliicli is tlie loD.gest .and- naiTOwest, tlic pores are small 
ajid extremely e veil! j and oloselj set,' in the otlier petals tlie pores are 
Ij'ii'ge : bejTnid the petals the ambulacra are only sliglitlj spiiiiferoiis 
at the ambitus, and are almost or quite naked actirially ; and all have 
smoll and distant- pores ; bat abactinally, the plates of the postero- 
lateral ambulacra are spiniferous, and the pores of those that are en- 
closed in the snb-aiial fascicle are exceptionally large. Abactinally, as 
actiiially, the inter-radii are very large, vnth big broad plates that are 
finely and closely granular abactinally and mnch more coarsely and dis- 
tantly granular actinally. 

Peristome reiiiform : the orifice of the month is made valvular by 
the remarkable prolongation forwards of the iabrnm. 

Apical system hardly excen trie ; the madreporite is, large, passing 
backwards .from the right anterior, .basal ' and separating the posterior 
basals and 'radials and several inter-radial plates; four large genital 
pores. 

Periproct small, vertically pyriform, high up in the posterior 
truncation, with many plates, of which those at the circumference are 
the largest. 

The peripetalous faseiole is very distinct, being broadest poste- 
riorly. Sub-anal faseiole reniform, largely actinal in position, being far 
distant from, the periproct. Two narrow and inconspicuous fasciolar 
bands extend up from the snh-anal faseiole,. one on each side, to the level 
of the periproct and arc then gradually lost. 

The pedicels of the anterior petal are of conspicuous length. 

Colour, dull olive-green ; fasciolas dull madder brown. 

Bay of Fiengal, 753 fathoms, bottom soft mud; bottom tempera- 
ture 41*2^ fahr. ■ 

LovEiSiiA, Ag. and Besor. 

3. Lovenia gregalis^ n. sp., Ph YIII, fig. 9. 

Test thin, broad, flat, cordiform, grooved and deeply excised an- 
teriorly, broadly truncate posteriorly, the ambital margin in front sharp, 
behind gently rounded. Spinature scanty. 

Anterior ambulacrum in the groove, with poi‘es small and incon- 
spicuous except at the peristome, where they are larger : it is practi- 
cally unmodified throughout its course, from apex to peristome. Late- 
ral petaloid ambulacra with pores almost invisible to the naked eye 
witliin the internal faseiole : beyond the internal faseiole the antero- 
lateral petals are markedly divergent from, while the postero-lateral 
]:)etals are convergent towards, the sagittal line : the slightly sunken 
pairs of pores are large and are separated from one another by faint 



176 A. K\mi*Jk—Accoimi of the Deep Sea GollecMon, ['N'u. 4, 

ridges with minute distant granulation, tlie interporiferoTis space is 
broad and hears several series of grannies. Beyond the petals tlie 
postero-lateral ambulacra increase greatly, while the antero-lateral de- 
crease somewhat in width. . 

Inter-radii very large and broad abactinally where the antero- 
lateral bear each a small patch, and the postero-lateral each a much 
larger patch, of large deeply scrobiculate perforated tubercles, each 
surmounted by a long slender recurved recumbent hollow spine. Simi- 
lar but smaller tubercles, with similar spines, cover the actiiial surface 
rather more densely throughout almost the wliole of the hroad antero- 
lateral and postero-lateral inter-radii, and also occur in two small 
patches, involving both amhulacral and posterior inter-radial plates, in 
each wing of the sub-anal fascicle. 

Peristome situated immediately behind the anterior cleft, semilunar 
in shape, and followed hy a long narrow lahruin. 

Apical system hardly excentric ; the madreporite in the posterior 
basal. 

Periproot in the upper part of the posterior truncation, large, 
transversely oval, not sunken. 

The internal fasciole is remarkable in not crossing the anterior 
ambulacrum. ; after skirting the groove in rather more than half of its 
extent, it gradually fades away on either side, sometimes bending 
slightly towards the groove, as if to cross, sometimes not. The subanal 
fasciole is large and dumb-bell shaped, and encloses three pairs of pores 
on either side. 

Colours: brownish green, spines white. 

Bay of Bengal, 475 fathoms, bottom brown ooze, bottom tempera- 
ture 45*5" Pahr. 

MOLLUSC A. 

The Mollusca that we may now regard as characteristic of tlie 
hundred-fathom line in the Bay, were again met with in considerahle 
numbers, iLdmQlj^ Diostellaria delicatula^ hTevill, Sigaretm sp., Tellma 
and Nucula sp. At about the same depth (128 fathoms) there were 
dredged P/io.? sp., P^ewro^oma sp. pi’ox. a^mc^owie.?, Watson, and Tellina 
sp. prox. M-army% E. A. Smith, and on the coral bank, at 88 fathoms, 
Miorex palmar osXjDmk. 

ABTHROPODA. 

OEUSTAOEA. 

BBC APOD A. 

At 128 fathoms the PenMd (1.) Solemcem Ilextii^ Wood-Mason, 
characteristic of that depth here, was dredged. 
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Of, tlie other Crustacea taken, three appear- to he new to the Iiidiaii 
record. They are „as follows : — * 

Family Trapeziidse, . 

Quadrella, Dana. 

. Qimdrella comnata^lDaTkdi, 

Qxiadrella coronata, Daiia, U. S. ExpL Exped., Oriist , Pt. I. p. 266, 
PL XVI. %s..5 a~d. 

. A,, single female. 

Prom the Coral Bank north of Madras, 88 fathoms. 

Family Partheiiopidse. 

PziRTHE2s"OPE, Fabr. 

3. Parthenope spmosisswia, A, M.-Edw. 

PartJienope spinosissima^ A.M.-Edw., Notes sur L’ He de la Reunion 
Annexe F., p. 8, PL XYII ; 

A large ovigerous female and a small male. 

Colour ill life reported to be blood-red. 

From the Coral Bank north of Madras, 88 fathoms. 

Family Eaninidse. 

Raninoides, Milne-Edwards. 

4. Eamnoides perso7iattis, White MS., Henderson. 

Eardnoides personatus, Henderson, Challenger Anomura, p. 27, PL TL 
fig. 5. 

Numei’ous specimens from the Bay of Bengal, 31 fathoms. 

Family Homolidas. 

Hypsophrys, Wood-Mason. 

5. Ilypsophrys stiperciliosa, Wood-Mason, Ann. Mag, Nat. Hist., 
March 1891, p 269. 

Several beautiful specimens, both males and ovigerous females, 
from the Laccadive Sea, 865 fathoms, bottom Glohigerina 0020 , bottom 
temperature 40*^ Fahr. 

VERTEBRATA. 

PISCES. 

ACANTHOPTERYail. 

Family, Trachinidae. 

Group Trachinina. 

Bathyi^ebcis, n. gen. 

Head large, depressed; body cylindrical, elongate. Cleft of the 
mouth wide, oldique, with the lower jaw projecting; viiliform teeth in. 
J. JK 23. 
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jaws, vomer, and palatines* Eyes large, snpei’odateral. Grill-cleft wide ; 
seven branchiostegals ; preopercnlnm armed ; four gills ; psendobran- 
cliise large. Scales ctenoid ; lateral line continnons from occiput to can- 
dal fin, its anterioi" portion armed. Two separate dorsal fins, the first 
short, tlie second long, and equal opposite and similar to the anal. 
Yen trals jugular. , , ' 

Ho air-bladder ; no pyloric ceeca. 

1. Bathypercis platyrliynchus^ n. sp., PI. IX fig. 1. 

General aspect Platycephaloid, with some superficial resemblances 
to GalUonymus. 

B. 7. D. 6/14. A. 16. C. 12, with numerous rudimentary rays at 
base. P. circ. 25. Y. 1/5. L. lat., from origin on occiput, 50. L. 
tr., II. , , . ** , 

Head large, broad, depressed, its extreme length, measured from 
the tip of the projecting mandible to the apex of the prolonged opercu- 
lar flap is not mncli less than half the total, caudal excluded. Body 
elongate, cylindrical, low, and tapering to the large candal. 

The snout is broad, much depressed, and spathniate, x^esembling the 
bill of Batliypterois ; its extreme length is equal to the major diameter 
of the orbit, and rather over one-fonrth the extreme length of the head. 
Month -cleft wide, slightly oblique, the maxilla reaching nearly to the 
vertical tlirongh the middle of the eye, and ending in a fleshy barbel. 
Teeth in villiform bands on the jaws, vomer, and palatines. Tongue 
large, spathnlate. 

The large eyes are placed close together on the summit of the 
head, separated from each other by a narrow groove ; but tbe visual 
axis is lateral. The gill-cleft is very wide, the gill-membranes being 
Hee of tbe isthmus throughout : the preopercular angle is spinate, 
and the operculum, which is prolonged in membrane nearly to the level 
of the 4th dorsal spine, has two spines above and one below. Pour 
gills with setiform gill-rakers and broad laminae : pseiidobranGhia3 
large. 

The body, and the head and the snout above, are covered with 
rather large finely ctenoid scales. The lateral line, beginning on the 
occiput as a close-set row of re-eurved spines, or strongly carinated 
scales, curves inwards towards the first dorsal fin and then downwards 
along the lower half of the tail/being salient but unarmed in this part 
of its course. 

The first dorsal fin is shorty and is separated from the second by 
four or five rows of scales ; the second, which is much more elevated 
than the first, extends from the level of the vent to within an eye- 
leugtli of the base of the caudal. The anal fin is similar to the secoiid 
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dorsal. T lie. pectorals are large atid- long, reaching ,to the foiirtli jinal 
i^aj. Tlie rentrals are Jngiilar, arising an eje-lengtli in advance, of the 
pectorals: their plane of origin is liorizontai,. and they reacli consider- 
ably beyond tlie scaly bases of tlie pectorals,. 

Stomacli siplional with a large ca3cal sack. No pyloric ca3ca.. Mo 
air-bladder. 

, Colours in spirit, yellowisli-brown, with thirteen incomplete and 
indefinite darker cross-bands on body and tail : a golden-green ocellns 
on crown of head and in the apex of each opercular flap : spinous 
dorsal white at base, black in the upper half ; second dorsal with dusky 
bands: caudal and pectorals dusky: anal and ventrals hyaline. Length 
4*3 inches. 

Bay of Bengal, 128 fathoms. 

Family, Pediculati. 

Lophius, Art. 

2. LojMus mutilus, n. sp. 

This species is distinguished from all its fellows by the siractiire 
of the second part of the spinous dorsal fin, v^hioh is nidimeiitary. 

B. 5. D. 3/ (2)/ 8. A. 5. 0. 8. P. 15. V. 1/5. 

Cephalic disk enormous, its width nearly equal to its length, whioii 
is not imicli less than half the total, including the caudal. 

The head bones are marked by spinate crests, one small and bifid 
at the pre-orbital angle ; one large and tridentate above each orbit ; 
one at the upper limit of the clavicle, one large and trifid at the angle 
of the clavicle, and two on the preopex'ctilnm — besides numerous ridges 
ending in acute points. 

The eyes are large, their major diameter being nearly one-fifth the 
length of the head. 

The mouth-cleft involves the whole breadth of the cephalic disk. 
Small depressible fangs of unequal size in three irregular series in the 
mandible, in two sexdes at the pi^e-maxiiliary symphysis, but in a single 
seines along the greater extent of the pre-maxilla: a pair of rigid fangs 
on each side of the vomer; an uneven row of five or six lugid fangs 
£ilong each palatine. Gill-cleft I'elatively wide : thi^ee gills. 

Head and body covered with loose glandular skin, which forms a 
row of filaments along the edge of the cephalic disk and along the 
sides of the tail. 

Doi’sal spines in the form of plain setae, the first two of which 
have the usual position close together on the snout, while the third, 
which is as long as the cephalic disk and neaxdy twice as long as the 
second, arisGvS behind the orbit. The second portion of the spinous 
dorsal is represented by t^YO distant rudimentary rays only visible by 
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dissection. The soft dorsal, and ail the other fins have the usual 
position. 

in spirit, mottled brown, tip of tongue diiskj. Length 5*25 
inches. ' ■ , . ' 

Bay of Bengal, 128 fathoms. 

ANACANTHINI. 

Family, Gadidse. 

Physiculus, Kanp. 

3. PhysiGulus arffyropasttiSf n. sp., Pi, IX. fig. 2. 

B. 7. D. 8-9/55. A, 57. Y. 6. 

Head large, broad, depressed, its length a good deal more than one- 
fourth of the total, caudal inclnded. BTeight of the compressed body 
foom about half to eleven-nineteenths the length of the head. Snout 
broad, depressed, rounded, its length equal to the width of the interorbi- 
tal space and just exceeding the major diameter of the eye. Mouth 
wide, oblique, with the upper jaw overhanging ; the maxilla reaches 
hehind the vertical through the middle of the orbit ; hroadish bauds of 
villiform teeth in the jaws only. Barbel filiform and inconspicuous, 
its length not half tliat of the eye. Grill- openings extremely wide, free 
from the isthmus throughout : four gills, with about eleven spathulate 
gill-rakers. Pseudo branchiae glandular. Body and head invested with 
small thin deciduous cycloid scales, of which there are six rows between 
the first dorsal fin and the lateral line. 

The first dorsal, which is separated from the second only by a 
notob, begins in the vertical through the origin of the pectorals ; its 
height is about equal to the length of its base, which is considerably 
less than one-third that of the head : the second dorsal extends to 
within an eye-length of the caudal, and its rays, posteriorly especially, 
are longer than those of the first. The anal begins almost in the 
vex'tical through the base of the pectoral, the vent being situated 
forwards in the vertical through the posterior edge of the operculum. 
The pectorals ai’e long and pointed, the upper rays reaching to the 
twelfth or fourteenth anal ray, and being as long as the head behind 
the middle of the eye. The ventrals arise on narrow horizontal bases : 
the second ray is nearly as long as the head. There is a post-anal 
papilla, and a pre-anal pigmented pit, as in Physiculus foseus. 

The margin of the large thick- walled air-bladdder is pectinately 
lohed somewhat as in Scisenoids. Colour iu spirit, light pinkish brown, 
with a silvery sheen; belly, throat, and gill-membranes black. 

Bay of Bengal, 128 fathoms. 

The largest specimen, an adult female, is 9 inches long. 
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BeectMageros, Thompson. 

4. .Bregmaceros MacClellandii^lLla.om'^B. 

A fine specimen from the Bay of Bengal in 128 fatlioiiis. 

The small and immature specimens .dredged in previous years at, 
and near this depth, probably belong to this species. 

Family, OpMdiidae. 

Meobithites, Goode and Bean. 

5. Neohythites steatUicus, n. sp., PL IX Fig 3. 

B. 8. D. circ. 85. A circ, 65. C. 8. P, circ. 22 V. 2. 

The large heavy head is in length about one-fonrth of the total, 
oandal inelnded, and is armed with a lai'ge opercnlar spine. Ihe 
snout, which is bluntly pointed and overhangs the month, is in length 
equal to the diameter of the eye, or between a fifth and a sixth the 
length of the head. The eves are large and prominent, without any 
orbital fold : they are a little over a diameter apart. The nostrils 
are large, the anterior being a small tube near the tip of the snout, the 
posterior being a large foramen at the angle of the 

The mouth is inrge, the maxillary extending far heliind the poste- 
rior border of the orbit, and being nearly half of the head in length. 

Teeth viliform, in narrow hands in the jaws, vomer, and palatines. 

Gill-cleft very wide, the gill-membranes being separate through- 
out. Four gills, with broad laminae and close-set gill-rakers, which are 
long in the middle of the fii*st arch. 

Each pseudobranch consists of two pinnules only. The head, body, 
and base of the dorsal and pectoral fins are covered wnth small, 
moderately adherent scales, of which there are about nine rows be- 
tween the first dorsal ray and the lateral line, and about twenty-one 
rows between the lateral line and the vent. The ve^*tical fins have long 
delicate rays, whicli are completely invested in loose skin : the dorsal 
begins well in advance of the base of the pectoral, and the anal on a 
level with the tip of the latter, both being confluent with the caudal at 
its base. 

Pectorals wii-h large fleshy scaly base: the ventral s arise on the 
pectoral symphysis, and consist of two long filaments fused together in 
their basal half. 

Stomach siphonal ; intestine much coiled ; about eight or nine 
minute rudimentaiy pyloric cfeca encircle the pylorus. 

Colour in spirit, creamy yellow clouded and marbled with shades 
of light brown Avhich forms four ill-defined cross-bands, all of them 
involving the dorsal fin : a large oval ocellus, formed of a black centre 
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in a "broad creamy wMte ring, on tlie dorsal fin between tbe 20tlj and 
3C)tli rays or a little beyond: anal jet black with a milk-wliite border. 

Lengtli of type 5*25 inches. 

Bay of ^Bengal, 128 fathoms. 

PHYSOSTOMI. 

Family, Scopelid^. 

Odontostomus, Cocco. 

6. Odontosfomm atratus, n. sp., PL IX Fig. 4. 

The extreme length of the square, high, compressed head is a little 
more, and the greatest height of the compressed tapering body is a 
little less, than one-foni'th of the total, caudal included. 

The snout has the form of a pointed wart beyond which the upper 
jaw projects, the lower jaw again projecting beyond the upper. 

The eyes, which are situated about a diameter apart, near the top 
of the head, have their major diameter obliquely vertical, and are capa- 
ble of such strong rotation inwards as to bring the visual axis obliquely 
upwards, the orbit being walled in laterally by a stout but transparent 
fold of skin in its lower half. 

The cleft of the mouth extends almost to the posterior edge of the 
operculum: the premaxillse are armed with a series of close uniform 
serrations for the most part pointing forwards, the vomer bears on each 
side a sabre-shaped depressible fang nearly half as long as the head, 
tlie palatines have each an exactly similar fang succeeded by a row of 
close serrations, and the mandible has on each side a distant series of 
similar fangs of unequal size, the largest of them however being hardly 
half the length of those on the vomer and palatines. 

Gill-cleft extremely wide and high : four gills with wide laminae 
and gill-rakers inconspicuous or absent : pseudobran chise large. 

Body covered with a glandular scaleless skin in which the lateral 
line appears in spirit as a white streak. Bows of white dots (luminous 
organs ?) exist along the free border of the preoperculum and the inner 
border of the broad boat-shaped mandible. 

The dorsal fin lies altogether within the anterior half of the body ,* 
the atial begins about half a head length behind the vertical through 
the last dorsal ray, and extends to the rudimentary basal rays of the 
forked caudal. The large pectorals arise close to the ventral profile, 
almost in the same plane with the ventrals, the bases of which tliey 
touch when laid back. The ventrals axise under the middle of the 
dorsal. 

Colour in spiidt, jet black. 

Length 3*5 iiiches. 

Bay of Bengal, 573 fathoms. 
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FaBiily Mursenidss. 

CONGEOMUliJlKA, Kaup. 

7. Congromurmna. squaliceps, n. sp., 'allied to 0, megaMoma, Qihw 
and 0* longicanda^ Alcock. 

Head about an eye-length longer than the tmiik, wliicli is not qnite 
on.e-fonrtli the length of the tail. The snout, which projects far beyond 
the month, is a little more than one-fifth the head in length. The 
major diameter of the very elliptical eye is not quite two-thirds of the 
length of the snout. The anterior nostril is a short wide tube situated 
on the lip near the end of the snout, the posterior is a wide foramen 
situated in advance of and above the angle of the eye. The mouth-cleft 
is wide, extending almost to the vertical through the posterior border 
of the orbit, and the lips are greatly developed: the minute teeth are in 
bands in the Jaws, and in a broad x'asp-like patch outside the mouth in 
the premaxillary ; there are a few teeth on the vomer quite anteriorly. 
Gill-openings comparatively wide, separate. Ho scales; lateral line 
with small pores. Pectorals narrow, half an eye-length longer than the 
snout. Vertical fins confluent, the dorsal beginning nearly an eye- 
length in advance of the gill-opening. 

Colour in spirit, grey, the vertical fins in their after half to two- 
tliirds with a black edge, which in the anal tends to involve the whole 
fin. A very large air-bladder extending half a head-length beyond the 
vent. Visceral peritoneum silvery. A sexually mature male 15 inches 
long from the Bay of Bengal, 128 fathoms. 

8. Oongromtirmna nasica, n. sp. Allied to the preceding group. 

Head depressed, an eye-length longer than the trunk, which is much 

more than a-fourth the length of the tail (1 : about 3*4), 

The snout, which projects beyond the mouth, is a fourth the length 
of the head and nearly twice the major diameter of the eye. The nos- 
trils are as in the preceding species. 

The mouth cleft extends almost to the vertical through the poste- 
rior border of the orbit. The teeth are in two bands in each Jaw, an 
inner band of minute teeth, and an outer broader band of larger teeth : 
the premaxillary teeth are in bands outside of the closed mouth, and the 
vomerine teeth are in a single row along the anterior fourth of the bone. 

Gill-openings comparatively wdde, separate. Ho scales : lateral line 
•with mi lint e pores. Pectorals narrow, equal to the snout in length. 
Vertical fins confiueiit, the dorsal beginning over the gill-opening. 

Colour in spirit gray, the vertical fins in their after third to fourth 
with a much naiTOwer black edge. Visceral peritoneum black. 
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Two nearly mature females 10 indies long, and two young from 
tlie Bay of Bengal, 128 fathoms. The differences between this species 
and the preceding are too numei*ous to support the opinion that they 
are only different sexes of the same species. 

At the same station a specimen of {9 .) Dysomma hucephalus 
dredged. 



071 some hidimi Species of Qana7'i7im, — By Geouge Kikg, M. B., LL. D., 
F.E..S., C.I.E, Stipermte^ident of the Royal Bota7iiG Gardeit^ Calcutta. 

With Plates X, XI, XII, and XIIL 

[Read — December 6th] 

In Sir Joseph Hooker’s Flora of British India eighteen species of 
CWwwm are described. Of these, twelve are Indo-Malayan, two have 
hitherto been collected only in the Andaman Islands, and two are 
confined to Ceylon. The remaining tw^o, viz., G. strictmn, Roxb., and 
C. hengalense, Roxb, are natives of British India proper, and were both, 
originally published by Roxburgh in his Flora Indica. 0. strichm is a 
native of Southern India, and was originally described from specimens 
received by Roxburgh from the Forests of the Tinnivelli district in the 
extreme South of the Peninsula. It has since been collected in the 
Anamalli and Bababudin Hills, in the Concan, and in other parts of the 
Forests of the Western Ghats. G. hengalense, on the other hand, is 
known only from Sylhet and Assam. The distribution of the two 
species is therefore very different. All the species of Oanarium known 
to me are large trees with tall clear stems, bearing branches; (and con- 
sequently flower and fruit), only at their apices. Botanical specimens 
are therefore not easily obtained, and the various species are poorly 
represented in most collections, and are therefore but imperfectly under- 
stood by Botanists. The species indigenous to British India proper do 

not in these respects form any exception ; for, in spite of the existence 
for the last five and twenty years of a large and well-organised Forest 
Department, we do not appear to know more to-day about them than 
\ve did when Roxburgh originally described two of them eighty years 
ago. With 'the view of directing the attention of forest oflScers to their 
study, I venture to submit to the Society descriptions of the two already 
recognised Indian species, a description of what appears to me to be a 
new species from Sikkim, and some notes on specimens which appear 
to belong to two species hitherto nnrecognised and nndescribed. 
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CAFARIUM, Linn/ 

Tall rezillife rolls trees. Leaves alternate, uiieqnalljpiniiai.e, stipnlate 
or exstipnlate. Floivers bracteate, in panicles or racemes, flimorplmns, 
tliose with fertile stamens and rndimentary ovaries being smaller bn t 
ill' larger inflorescences, those '-with fertile ovaries and riidimentarj. 
stamens being larger but in smaller inflorescences. Calyx campaimlate, 
with 3 valvate lobes ,or teeth. Petals^, imbricate, longer than the 
calyx. Stamens 6 , the filaments united in their . lower part to form, a 
tube. Ovary 3-celled, ovules 2 in each' cell. Style cylmdric, or stigma 
siibsessile and capitate. Drupe ellipsoid, more or less distinctly trigo- 
nous, with a 1-3-celled, 1-3-seeded, stone ; cotyledons often partite.'^' 

. 1. 0. B'EKGAXBXSE, Eoxb. Hort.-'Beng. 49; EL Ind. IIL, 136. 

Young branches glabrous. . Leaves 1 to 2 feet long (in young trees 
considerably more) ; leaflets 11 to 21, oblong-lanceolate to ovate-oblong, 
entire, acute, or very shortly- acuminate, the base rounded or slightly 
narrowed ; both surfaces glabrous ; the main nerves 10 to 20 pairs, sub- 
horizontal, curving at their tips, distinct on the lower surface when dry ; 
length 3 to 7 in., breadth 1-25 to 2'5 in. ; stipules subulate, pubescent, 
deciduous. In-florescence glabrous as to the raehises, the pedicels of the 
flowers piiberulous ; the male flowers in racemose panicles, the lateral 
branches of which are pedunculate few-flowered rather lax cymules. 

about one-third of the length of the corolla, cam pan iil ate, its 
mouth with 3 shallow broad teeth. Petals coriaceous, oblong, concave, 
glabrous. Btammahtuhe about the same length as the free part of the 
filaments and anthers ; free part of filament slightly shorter than tlie 
narrowly ovate anthers. Disc none; rudimentary ovary depressed, 
deeply lobed, hispid at the apex, (fide Roxfourgli.) like 

the male ; the ovary ovoid, tapering gradually into the style, the stigma 
.3-clelt. Pipe drupe oblong; the style ''sub-persistent, tapering to each 
end, smooth, 1*5 to 1*75, in. long, and '7 to" *8 in. in. diam. Hook, fib EL 
Br. Ind. I, 534; Engler in DO.Alonog. Phan. IV, ^ 

Assam and Sylhet; Grriilth Fo. 1144. (Kew Bistrib.), Simons, 
S. B. Peal, Mann. 

A tall tree 1\\.q G. strickim but, unlike that species, almost 
entirely glabrous, and having leaves with smaller and more numer- 
ous leaflets. According to Mr. S. B. Peal, who has resided and observ- 
ed in Assam for five and twenty yeai’s, its vernacular name in the 
Si bsagar district of that province is From wounds in the 

^ There is no true disc in any of the species here described. What some 
writers refer to as a disc is merely the tube formed by the union of the dilated 
lower part of the filaments. 
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iKVi'k a clc^ir aBiber^ike rezi^^ exudes wliicli is used for a variety of 
parpofrios* bat chiefly to be burnt as mcense- 

Plate X, G. henga^eme, UqxK-— 1, Two leaflets. 2. mfloresceiice. 
3. ripe fruit; of nahiral 4 calyx. 6, 6, 7. petals. 8. staniiiial 

column. 9. rudimentary ov^jy enlarged. 10. two stamens ; much 
enlarged. 

2. C. STErcTUM, Roxb. Hort. Beng. 49: FI. Ind. TIT, ISS. Young 
branches rufous-tomentose. Leaves 1 to 1| feet long (in young trees 
up to even 4 feet) ; leaflets 7 to 9, ovate to elliptic, minutely seiTate or 
creniilate when young, entire or sub- entire when adult, shortly aciiini- 
luito, the base rounded or slightly cordate and sometimes sub-oblique ; 
when young toinentose on both surfaces ; when adult the upper surface 
glabrous and shining*, the lower more or less tomentose with the 11 to 16 
pairs of spreading rather straight main nerves bold and prominent 
and the intermediate nerves distinct and panallol ; length 3 to 6 in., 
breadth 1*5 to 2*5 in., petiolule *25 or *3 in., that of the terminal leaflet 
two or three times as long. LijJorescence more or less deciduonsly 
rusty-toraentose, that of the staminiferous flowers a narrow racemose 
panicle 6 to 9 in. long, its lateral branches being shortly pedimcled 
few-tloweved cymes. Male flowers *35 in. long. Cahjx tubular, with 
3 shallow, broad, sub-acute teeth. Petals coriaceous, oblong, concave 
and pubescent outside in the upper two-thirds, glabrous inside. Staminal 
tnhe equal in length to the free part of the filaments and the anthers ; 
free part of the filaments dilated towards the base, half as long as tlie 
«)vate apiculate anthers. Bisc none. Rudimentary ovary short, depressed, 
lobed, hispid. Pemale fioiaers^ ‘5 in. long, in few-flowered racemes 4 or 
5 inches long. Calyx wdder than in the male. Staminal tube also as 
in the male, but shorter and the anthers with little or no pollen. Orary 
ovoid-cylindrie, tapering into the short thick style; stigma conical. Rijje 
ellipsoid, tapering more to the apex than to the base, slightly 
trigonous, glabrous, 1*5 in. long, and '75 in diam, Wight rind Arnot 
Prodrom., 375: i)alz. and Gibs. FI. Bombay, 52: Bcddome PI. Sylvat. 
[, t. 1*28 ; Hooker FI. Br. Ind. I, 531; Engler in DCo Monog. Phan. 
J.Y, 338. Pimela stricta, Bl ume Mus. Bot. Liigd. Bat. I, 220. 

Peninsular Indin, in the moist Forests of the Western Ghats up to 
elevations of 4.000 to 4,500 feet. 

A very tali tree, the young leaves of a beautiful red colour, those? 
of young trees or of young shoots of old trees being mucli larger tisan 
the measurements given above. According to Col. Beddomc, the (lowers 
have occasionally 4 petals and 8 stamens. The tree is known to Euio- 
yrca, ns ■ ill Southern India (Beddome FI. Sylv., 128) a.s ^Mdack 
thrmmar.” Its Tamil name, says the same anthority, is Karapa. ICmigL 
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Ham ; but it is also known as Googal B>nd Dkitf^ two ‘words ■wliicli in 
Eastern llinuilaj’a are conjoined as the name o£ the species wli id i 1. 
below name 0. siMcimensis. In S. Canai^a G. strictum is knoTvn. as 
Manda Dlinp. The rezin, which is obtained hj the barbarous ami 
destruiotive method of cutting gashes in the lowei’ part of the stem and 
then setting it on fire, is an article of trade in Soiitheim India. It is 
used in til e manufacture of bottlingwYax, varnishes, ^c., and is known 
by a variety of names of which the commonest are Googal, imd 

Black dammar. 

Fhhte Kl, Canarmm strictuin^BiOxh. — 1 and 2. leaflets. 3. infiorer 
scence of male fio\Yers. 4. iiifiorescence of female flowers. 14. drupe ; 
of natural size. 5. calyx of male flower. 6. the three petals of Ihe 
same. 7. side view of a petal. 8. staminal tube laid open. 12 and 
13, pistils ; enlarged^ 10 and 11. front and back view of stamens ; muGi 
enlarged, 

3. C. siKKBrE:srsE, King, ii. sp. Young branches very thick and 
(like the petioles, petiolules, and under surfaces of leaves) densely rusty- 
tomentose. Leaves 15 to 13 inches long; leaflets ovate or elilplic to 
ohlong, minutely crenate-serrate, shortly acuminate, the base rounded 
or cmarginate, slightly oblique ; upper surface (when adult) glabrous, 
shining; the lowmr softly tomentose, the 13 to 20 pairs of spreading, 
rather straight main nerves hold and. prominent ; length 4 to 7'5 in., 
breadth 2 to 3*5 in., petiole *1 to *25 in. Male inflorescence a racemose, 
panicle 9 to 15 in. long, the lateral branches being shortly-stalked few- 
flowered cymes. Flowers ‘3 in. long. Caly.v tomentose outside, glabi’ous 
inside, campaiiulate, cut for one-third of its length into 3 broad, obtuse 
teeth. Fetals twice as long as the calyx, ohlong, obovate, coriaceous, 
concave and pubescent exiernally in the npper two-thirds, glabrous wdthin. 
Staminal tube about half as long as the free paj?t of the filaments and 
anthers, piiherulous inside ; free part of the filament nearly as long as fclic 
Unoar-ovate anther. ’Rudimentary ora-ry depressed, hirsut lobed. l)lsc 
none. Female flowers unknow'ii. liipe dmjjc narrowly cylindrie, ellipsoid, 
slighily oboYoid, glabrous, snb-trigoiious, I ’75 in. long and *7 in. in diam. 
C. hengalanse, (not of lioxK) Gamble List of Trees of Darjeeling 
.District, 15.. . 

Bikkim, in tropkal vallovs at elevations of from 1,000 to 8,000 feei^. 

This is named Googal JJhu]) by the Nepalese, and Nar-ok-^a ])y the 
Lepehas. It is a very tall tree, and was once very common on the 
lower hiIl-fo3*ests ; but now, alas ! it is rare. According to Mr. Gamble 
(!. c. 15) the wood is wdiite, open-grained and soft, with large medullary 
rays, and has a low specific gravity. It yields a rezin which is burnt as 
iiieense by the Lepehas This much resembles the Southern Indian (L 
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strichim, Eoxlb., but diners in Having broader leaflets more tomentose 
beneath, a narrower drupe, and shorter brancblets. 

Plate XII. Canarium sikhimense, King. 1. Leaflet. 2, inflorescence 
of male flowers. 3. ripe drupe ; of natural sim, 4. calyx. 5,6, & 7. petals, 8. 
staminal tube, 9. rudimentary ovary ; enlarged. 10. stamens ; mitdh enlarged. 

Besides the foregoing species, of which pretty full materials exist 
in the Calcutta Herbarium, there are imperfect materials of another 
species from Assam, viz : — 

C. REZiOTEEUM, Brace MSS. in Herb. Calc. A large tree 6 or 8 
feet in girth, with leaflets resembling those of G. sikkimeme in shape 
and size, but having their under surfaces covei’ed with much less and 
much minuter tonientum, and with the raehises on which they are 
insei'ted almost glabrous. The male inflorescejice is a panicle of cymes 
J2 to 16 ill. long, the female infloresoence being racemose and only half 
as long, and both being rufous- puberulous, Dru^e ovoid, I'o in. long, 
and nearly 1 in. in diani. when ripe, glabrous. Male and female flowers 
unknowm. Assam and Khasia Hills, G. Mann. 

This is the Dhoona, or L/ma, tree of Assam, and is a species apparent- 
ly well enough known by its vernacular name and probably common in 
that province. It yields a reziu which is used to make torches. Fruiting 
specimens of it were collected by Mr. Gustav Mann at Xangpoo and 
at other places in the Khasia Hills. Male inflorescences with a few 
worm-eaten flowers accompany other specimens sent to the Calcutta 
herbarium by the same indefatigable collector. Leaf-specimens collect- 
ed at Jota Bhor (near Jorhat) in the year 1845 by Air. Masters, (a 
collector sent from the Garden,) also exist in the Calcutta Herbarium. 
But perfect specimens of flowers of both kinds are still wanting. Will 
no Forest officer now collect them ? 

Plate XII f. G. rezinifertomi Brace. 1. Leaflet. 2 inflorescence of 
male flowers. 3. ripe fruit ; of natural size. 4. calyx. 5,6, 7. petals. 8. 

staminal tube. 9, rudimentaiy ovary ; enlarged. 10. two anthers j much 
enlarged. 

There also exist in the Calcutta Herbarium specimens in fruit of 
a species from Arakan with glabrous oblong leaflets 6 or 7 inches long 
and about 3 inches broad, with minutely serrate edges, acuminate apices 
and broad emarginate bases, and drupes like those of 0 . stricfiim, Roxb. 
The nearest allies of this are apparently (1) C, hengalense, which has 
however smaller leaflets andmuch narrower drupes ; and (2) C. 

Kurz, a species of which the drupe is as yet unknown. 
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Materials for a Flora of the Malayan Peninsula — By George King, M. B., 
LL. D., O.I.E., Bujperintendent of the 'Royal Boianio Garden, 

Galcntta. 

Ko. 6. 

Order XX. LINEJS. 

Herbs or shrubs. Leaves usually alternate, simple, entire, rai’ely 
crenate-serrate ; stipules lateral or intrapetiolar or 0. Inflorescence 
various. Floivers regular, bisexual. Sepals 5, rarely 4, free or con- 
nate below, imbricate. Petals as many, hypogynous or slightly perigy- 
nous, usually fugacious, often contorted. 4-5, with as many 

interposed staminodes, or 8-10, (rarely more) filaments united at the 
base into a hypogynous or slightly perigynous ring, filiform ; anthex's 
versatile, 2-cel led. Glands 5, entii’e or 2-lobed, usually adnate to the 
staminal ring, or obsolete. Ovary entire, 3-5 celled ; styles 3-5, free 
or moi*e or less connate, stigmas tei^minal ; ovules 1 or 2, inserted in 
the inner angle of the cells, anatropous, pendulous. Fruit usually 
splitting into 3-5 cocci, rarely a drupe. Seeds 1-2 in each cell, testa 
sometimes winged, albumen fleshy or 0 ; embryo neaxdy as long as the 
seed, sti'‘aight, rai^ely incurved, cotyledons broad, radicle supeiuor. — 
Distrib. All regions ; genera 14, species about 145. 

Petals contoi'ted, fugaceous; pei’fect stamens 
2 or 3 times as many as the petals. Fruit 
dimpaceous. Scaudent herbs with hooked 
latex^al branchlets ... ... ... 1 Boticheria, 

Petals imbricate, with scales on their inner 
faces, ultimately deciduous; perfect stamens 
twice as many as the petals. Fruit dimpa- 
ceous. Slixmbs or trees ... ... 2 Frythroxylon, 

Petals contoided, persistent ; stamens 2 to 4 
times as many as the petals. Fruit capsular, 
septicidal ... ... S Ixonanfhes. 

1. Eoeoheria, Planch. 

Ei’ect or climbing trees or shrubs with revolute woody tendrils. 
Leaves quite entii’e or glaiidiilar-seri’ate, coriaceous, penninerved ; stipules 
minute, caducous. Flowers axillary, yellow, subs essile, or in exces- 
sively shoi't fascicled spikes; pedicels bracteolate. Sepals 5. Petals 
5, hypogynous, contorted, fugacious. /Seamens 10, all fertile, filaments 
connate into a short tube below. Glands obsolete. Ocary 3-5-celIed, 
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Btjles 3-5, filiform, stigmas cmieate, 24obed ; ovules 2, collateral. Drujje 
scarcely flesliy, subglobose ; stone 3-6-anglecl, bony, cells 1-2-seeck-J. 
Seeds compressed, pendulous; albumen rather fleshy, embi*} o vith 
foliaceous cotyledons and an elongate radicle. Disteib. 3 or 4 specie^, 
one or more Malayan and 2 from Guiana. 

1. Roucheria Gripfithiana, Planch, in Hook, Journ. Bot. VI, 143 ; 
VII, 527. A glabrous climbing shrub with hooked lateral branehlets. 
Leaves alternate, lanceolate, oblanceolate or elliptic-lanceolate, rather 
bluntly caudate-acuminate, obscurely crenate-serrate, the base ciineate ; 
main nerves faint, 6 to 8 pairs, curving ; length 3 to 5 in., breadth 1*2 
to 1*6 in, ; petiole ‘35 to *5 in., slender. Floioers *35 in. in diam., in dense 
shortly-pkicelled clusters of 7 or 8. Petals narrowly oblong, obtuse, 
very fugaceous, thin. JDrwpe ovoid, *25 in. long', the pulp thin, klook. 
m. FI. Br. Ind. I, 414. 

In all the provinces except the Audanians and Nicobars. Distiub. 
Sumatra, Borneo. 

2. Frythroxylon, Linn, 

Shrubs or small trees, usually quite glabrous. Leaves alternate, 
entire, often subdistichous ; stipules iutrapetiolar, often imbricating on 
short arrested leafless brandies. Floieers axillary, sniall, white or pink, 
solitary or fascicled, peduncles bracteolate. Sepals 5, rarely 6, free or 
connate. Tefals 5, hypogynous, deciduous, with an erect double ligula 
on the inner face, imbricate. Stamens 10, rarely 12, lilaraeuts united 
into a glandular or eglandular tube. Ovary 3- rarely 4-celIed ; styles 
3, rarely 4, free or connate, stigmas capitate ; ovules, 1, rarely 2 in each 
cell. Drupe 1-cellecl, j-seeded. Seed with a thin testa, albumen varial>le 
in quantity or 0 ; embryo straight, cotyledons plano-convex, radicle 
short.— D istetb. Species about 50, mostly American, and tropical. 

1. EBYTHROXYLONBXJRArANictJM Griff. NotuL IV, 46S : Ic. PI. Asiat, 
t. 581, f. 3. A glabx’ons tree 20 to 30 feet high. Leaves elliptic or 
obovate-elliptio, obtuse or slightly emax'ginate, the base ciineate ; n]xper 
surface shining, the lower glaucous, both with open reticulations ; 
the main nerves about. 8 pairs, not more prominent than the secondary ; 
length 1*75 to 2*5 in., breadth *75 to 1*25 in., petiole ‘2 to *3 in. Flowers 
in clusters of 2 to 4, their pedicels about *25 in, long. Fruit cyliiulric;- 
clavate, shining, *5 in. long; the calyx and staminal tube sub-persistent. 
Hook, fil FI. Br, Iiid. I, 415; Kurz For. FI. Burma I, 171. F. suma- 
Iranum^ Miq. FI. Iiid, Bat. Soppl. 572. F, retusnm^ Bauer ex Teysin. 
and Binn. in Tijdisch Nat. Ver. Ned, Ind. XXVIII, 71. Ficus cuneata. 
Wall. Cat. 4534. 

In all the provinces. Distrib. Burma, Sumatra. 


1893.] G« King — Materials for a Flom of the Malayan Venimula, 191 
3. IxoNANTHES, Jaek. 

Grlalbi’Oiis trees, often turning "black in drying. lieares alternate, 
entire or crenate-ser rate, reticulate; stipules minute or 0. Flowers 
small, in axillary cyniose dicliotonious peduncled panicles. Sepals 5-6, 
shortly connate at tlie bavse. Petals 6-6, perigynous, contorted, persistent, 
Lardened round the frnit. Stamens JO-20, inserted on the outside of 
a perigynous annular or cupular eglandular disk, Omry free, 5-celled, 
cells perfectly or iniperfectly 2-locellate ; style simple, stigma capitate, 
lobed ; ovules 10. Capsule coriaceous or woody, oblong or conic, more or 
less perfectly 10-celled, septicidal, carpels opening inward. Seeds winged 
or crowned with a initri form aril, albumen fleshy; embryo lateral, 
cotyledons foliaceous, radicle superior. — D istrib. Species 3-4, cbiefly 
Malayan. 

Leaves oblong-ohlauceolate to ohovate- oblong, 
petals *2 in. long. Capsules ‘7 in. long, 
imperfectly 10-celled ... ... 1 J. icosandra. 

Leaves elliptic to elliptic-rotund, not obovate ; 
petals *3 in. long. Capsules 1*35 to 1*75 in. 
long, almost completely 10-eelled ... 2 J. retimilafa. 

1. IxoNAXTi-iES ICOSANDRA, Jack Mai. Miscel. II, hTo. 7 p. 53 : Hook. 
Comp. Bot. Mag. I, 154. A tree 30 to 40 feet high. Leaves coriaceous, 
ohlong-ohlanceolate to obovate- oblong, the apex blunt or much rounded ; 
the edges eiitii*e, obscurely serrate or crenate, the base cuneate : main 
nerves spreading, sub-horizontal, faint, about 10 to 12 pairs: length 
2*5 to 5*5 in., breadth 1 to 2*5 in., petiole *25 to *5 in. Cymes on 
slender peduncles, many-flowered. Floivers ovoid, *2 in. long, scarcely 
opening; petals broadly elliptic: stamens 12 (usually), the filaments, 
much longer than the petals. Capsule narrowly ovoid, *7 to *8 in. long, 
5-valved, imperfectly lO-celled. 10, on elongated podosperms. 

Hook. fil. FI. Br, Ind. I, 416 ; Miq. FI. Ind. Bat. i., pt. 2, 494. J. 
dodecandrn, Griff. Plant. Cantor 12. I. cwteaia, Miq. Fi. Ind. Bat. 
Suppi. 484 and Hook, fil, FL Br. Ind. I, 416. L ohovata IRook. fil. FI, Br. 
Ind. I, 417. Crordonia 'i peduncularis, Wall. Cat. 4409, JSypericinea 
dentata, Wall. Cat. 4832. Pierotia hicida^ Blume Mus. Bot. i. 180. 
Prewstera crenata^ Eoem. Synops. i. 141. Macharisia icosandra, Planch. 
MSS, Ixonanthes sp. Griff. Hotul. iv. 498 ; Ic. PL Asiat., t. 589, f. 2. 

In all the provinces except the Nicobars and Andamans ; very 
common. 

This is rather a variable plant as to leaves, and to two of the 
forms specific names have been given. I cannot, however, discover any 
tangible differences in the flowers or fruit, so 1 have treated all the forms 
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as belonging to Jack’s X The fruit is only imperfectly 10- 

celled in this species, the vertical processes from the back walls of the 
cells of tbe capsule being incomplete, In the next species they are 
nearly quite complete, and its capsules are really 10-celled. 

2. IxoNANTHES KETICULATA, Jack iu Mai, Misceh II, No. 7, 51 ; Hook. 
Comp. Bot. Mag. 1. 154, A small tree, occasionally only a shrub. Leaves 
coriaceous, not black when dry, elliptic, sometimes elliptic-rotund, the 
apex blunt, the basecuneate; main nerves 7 or 8 pairs, slightly pro- 
minent when dry, interarching '25 in. from the edge ; length 3*5 to 5 
in., breadth 2 to 2'75 in., petiole '6 to '8 in. Oymes on stout peduncles, 
few-dowered. Flotoers OYoid to ovoid-rotund, scarcely opening, *3 in, 
long, petals broadly elliptic ; stamens about 10, the filaments much 
longer than the petals. Gaysule 1*35 to 1*75 in, long, 5-valved, 10- 
celled. Hook. fil. El. Br. Ind. I, 417; Griffith Plant. Cantor, 11. 
Hyjperioi7iea wacrocarjpa, Wall. Cat. 4833. Gordo?iia decandra, Boxb. 
EL Ind. ii., 573; Wall. Cat. 4408. 

In all the provinces except the Nicobar and Andaman Islands. 
DiSTRiB. Sumatra, 

In this species the 5 cells of the fruit are converted into 10 by 
a dissepiment springing from the wall of each valve. I have never seen 
the seeds, all the capsules I have met with being empty. 

Oeder XXI. MALPIGHI AOE.^. 

Trees or shrubs, often climbing. (in the Indian genera) 

opposite, quite entire; stipules small or 0. Inflorescence axillary or 
terminal ; pedicels articulate, usually 2-bracteolate. Floivers middling- 
sized or small, white or yellow, more rarely red, yellow, or blue, herma- 
phrodite, regular or irregular. Galyas usually 5-partite ; segments im- 
bricate or valvate, 1 or more (never all) furnished with a large gland, 
rarely eglandular (Aspido^terys). Petals 5, clawed or not, often fim- 
briate, imbricate. Disc obscure. Stamens 10^ hypogynous or subpeii- 
gynous, equal, or 1 or more much larger than the others, filaments free 
or connate below, anthers 2-lobed, Ovary 3-celled ; styles 1-3, rarely 
4, straight or circinate, stigmas capitate or punctiform or lateral ; ovules 
solitary in each cell, micropyle superior, raphe ventral. Fruit (in all 
the Asiatic genera except Biracliyloplion') of one or more winged samaras. 
Seed exalbuminous ; embryo straight or curved, radicle superior. — 
PiSTRiB. An order, largely represented in America, but scantily iu Asia ; 
genera about 50, species about 020. 

Styles 1 rarely 2; calyx glandular. 

Fruit of 3, united, many- winged samaras ... 1. Tristellateia, 

Fruit usually of a single 3- winged samara ... 2. Hipfage. 
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Styles 3 rarely 4 ; calyx eglandular. 

Samaras with large membranons reticulate 
; .wingS'. ,., ... .... d. As^idopterys. 

Fruit of 2 or 3 turgid almost wingless cocci 4?. Braohylophon. 

I. Tristella.teia, Thouars. 

Woody climbers. Learns opposite or wborled ; petiole l~2-glandu- 
lar at tbe apex ; stipules minute. Flowers yellow, in terminal or lateral 
racemes. Oalyx 5-partite, eglandular, or w-itli minute glands. Petals 
5, clawed. Stamens 10, all perfect; filaments rigid, truncate and 
articulate at the top, anthers acute. Ovary 3-lobed; styles 1-2, slender, 
one or more reduced to small papillae. Pipe carpels 3, eacb with about 
3 or more wings, the whole forming a stellate fruit. iSeed obovoid, 
testa membranous; cotyledons fleshy, hooked.— D isteib. About 8 
species, natives of tropical Africa, Asia, and Australasia. 

1. Teistellateia AUSTEALAsiCA, A. Rich. Sert. Astrol. 38 1. 15. Grla- 
brous ; leaves elliptic, ovate, or oblong, acute, the base ciineate or rounded ; 
main nerves 4 or 5 pairs, forming wide arches far from the margin, faint ; 
length 1*75 to 3*5 in., bread ch *75 to 1*25 in., petiole *25 to *35 in., eglandu- 
lar or with only one gland. Racemes 2 to 6 in. long, few -flowered, terminal. 
Floivers 1 in. in diam,, their pedicels opposite, minutely 2-braGteoiate 
towards the base. Petals ovate. Fruit *5 in. in diam., its wing linear-: 
oblong, Goriacious, recurved or spreading. Hook. fil. FI. Br. Ind. 4d8 ; 
Benth. Flor. Austral. I. 286. Plaiynenia laurifolmm, W. & A. in Edin. 
Hew Phil. Journ. 1833, 179 ; Prodr, 107. 

Singapore ; Wight, Kurz, Anderson. Pangkore, Scortechini, Paliang, 
Ridley. Disteib. — Malayan Archipelago, Australasia. 

2. Hiptage, GsDrtner. 

Climbing or suberect shrubs. Leaves opposite, quite entire, coria- 
ceous, eglandular, or with a row of remote intramargiiial glands be- 
neath ; stipules 0. Racemes terminal or axillary, simple or compound ; 
peduncles erect, bracteate, jointed to the 2-foracteolate pedicels. Galyx 
5-pai’tite ; glands adnate to the pedicel, large. Petals 5, clawed, un- 
equal, white, the odd one discoloured. Stamens 10, all fertile, declinate, 
one much larger than the others ; filaments connate at the base. Ovary 
with 3 appendiculate lobes; styles I or 2 bearing stigmas, the others 
rudimentary, all circinate. Fruit 'win^edi. Seed sub-globose, the 
cotyledons unequal, tliick. Disteib : four tropical Asiatic species. 

Main nerves of leaves about 4 pairs, inflores- 
cence tomentose or seiiceous, flowers *35 to 
'5 in. in diam 
J, II. 25 


1. H. sericea. 
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Main nerves of leaves 4 to 6 pairs, inflorescence 
adpressed-pnbescent ; flowers ’75 to 1 in., in 
diam. ... ... ... ... 2. H, madablofa, 

1. Hiptage sericea, Hook. fil. K1. Br. Ind. I, 419. A woody climber, 
the branches and inflorescence more or less covered- with soft brown, 
Villons pubescence j lateral branchlets slender, short. Xeares elliptic- 
ovate or oblong, acuminate, glabrous ; main nerves about 4 pairs, ascend- 
ing ; length 2 to 6 in., breadth *9 to 3 in., petiole *25 in, Racemes 2 to 
3*5 in. long, axillary and terminal, sometimes much crowded, minutely 
tomentose or sericeous, many-flowered. Mowers *35 to *5 in. in diam., 
pedicels thickened at the apex, *25 to *5 in. long. Petals clawed, the 
odd one much lobed, all more or less villous especially externally ; 
central wing of carpel oblanceolate obtuse, with a central ridge near 
its base, V5 to 2 in. long, the lateral much smaller. H. paiwiflora, 
Wight Gat. 358. Olerodendro7i sericeum, Wall. Cat. 18J4. 

Penang: Wallich, King’s collector, Mo. 1454. Singapore, Ridley. 
Pahang, Ridley Mo 2386. Malacca, Griffith, Derry. Maingay, (Kew 
Distrib.) Mo. 272, Perak, King’s collector Ro. 4097 . — Distrib. Burmah. 
G-allatly, Mo. 890. 

This is a very variable plant as to leaves, some of the forms having 
nanowly oblong, while others have broadly elliptic leaves j the nervation 
■is, however, alike in all. As regards vestiture there is also variation, 
the inflorescence being in some villous, in others minutely tomentose or 
pubescent. This must come very near, if it be not actually identical 
with, E. javanicoy Blume. The Burmese form of this species has not only 
narrowly oblong leaves, but racemes 6 inches long and more slender 
than in Malayan specimens. I propose to name it var. lo7ige-racemosa. 

2. Hiptage madablota, Geertn. Pruct. II, 169, t. 316. A glabrous 
woody climber, the young parts and inflorescence hoary or adpre.ssed- 
tomentose, the branches stout. Leaves coriaceous, ovate-lanceolate, oblong 
or ovate-oblong, acute or shortly acuminate, the base rounded orcuneate, 
both surfaces glabrous : main nerves 4 to 6 pairs, oblique, slightly pro- 
minent beneath ; length 4*5 to 6 in., breadth 1*5 to 3 in,, petiole *25 to 
'4 in. Racemes 1 to 6 in. long, axillary, sometimes leafy, adpressed- 
pubescent. Flowers *75 to 1 in. in diam., fragrant. Sepals obtuse, less 
than half as long as the petals. Petals fimbriate, the odd one dashed 
with yellow. Fridt with three coriaceous spreading wings, the middle 
one oblanceolate, obtuse, 1 to 2 in. long, the 2 lateral linear and half as 
large. Hook. fil. PI. Br. Ind. I, 418; Kurz For. Flora Burma T, 173 ; 
Miq, PL Ind. Bat. I, Pt. 2, 585 ; DO. Prod. I, 583 ; W. and A. Prod. 107 ; 
Wight 111. t. 50. Molina racemosa, Lamk. Diet. IV, 227 ; Cav. Diss. IX. 
t. 263. Gmrtnera racernosa^ Roxb. Cor. PL I. t, 18 ; PL Ind. TI, 368. 
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Banisteria hengalensis^ Jimn, B. umcapsularis^ Lamk. B, tetrapter a y 
Sonnerat Yoy. II, t. 135. Blieede Horfc. Malab. YI, t. 59. 

In all tlie provinces. Pistrib. British India, China, Malayan 
Archipelago. 

3. Aspidoptirys, A. Jnss. 

Shrabs, usually climbing. Leaves opposite, eglandular, quite entire ; 
stipules 0. Flowers in simple or compound axillary and terminal pani- 
cles ; peduncles bracteate, jointed at the top, pedicels often minutely 

2- bracteolate. Flowers small, yellow or white. Oalys short, 5-partite, 
eglandular. Petals 5, not clawed, spreading or retiexed, quite entire. 
Stamens 10, all perfect, filaments connate or distinct at the base. Ovary 

3- iobed, lobes fiattened at the back, sides winged ; styles 3, glabrous, 
stigmas capitate. Frziit of 1-3 samaras ; nucleus sometimes crested 
or winged at the back, and suiTounded with a bx’oad oblong or orbicular 
wing. Seeds oblong, subterete ; embryo, straight, cotyledons equal, 
radicle short. — Distrib. Species about 15; all tropical Asiatic. 

Leaves ovate or obovate, more or less orbicu- 
lar ; panicles slender, lax, with short few- 
fiowered lateral branches : samaras ovate, 
narrowed and retuse at the apex ... \ A. concava. 

Leaves ovate or elliptic, narrowed upwards, 
not orbicular; panicles spreading, the bran- 
ches umbellate, many-fiowered : samaras or- 
bicular ... ... ... ... 2 A. BLelferiana, 

1. Aspibopterys coxCAVA, a. Juss. in Archiv. Mus. Hist. Hat. HI, 

509. A climber ; young shoots rusty-puherulous, soon becoming glab- 
rous. Leaves ovate-elliptic or elliptic, bluntly and shortly acuminate, 
the base rounded or very slightly narrowed : both surfaces glahi^ous, 
the lower minutely dotted when young; main nerves 4 to 6 pairs, 
curving, ascending ; length 3 to 4*5 in., breadth 1*5 to 2*3 in., petiole 
*5 to *65 in. Flowers in spreading lateral umbellate panicles. Samaras 
orbicular, membranous, pale, reticulate, the veins radiating, the nucleus 
winged, about 3*25 in. in diam ; their pedicels slender, minutely brac- 
teolate, often P5 in. long. Hook. fil. M. Br. Ind. I, 420 ; Kurz For. 
Flora Burraah, I, 175. Hiraea concava^ PL As. Rar. I, 13; Cat. 

1063. H. merguensis, Wight. 111. I, 139. 

Penang; Curtis Ho. 138, 798. ‘ BiSTEiB. Burmah. 

2. Aspxdopterys HELFERiA?!rA, Kurz Journ. As. Soc. Bengal, Pt. 2, 

(3874), 337, For. Flora Burma, L, 176. A climber, the young 

shoots tawny-pubescent, membranous, orbicular-ovate to orbi- 

cular-obovate, the apex shortly cuspidate, the base rounded or slightly 
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cordate, glabrous ; inaiii nerves 4 or 5 pairs, curved, ascending ; length 
3 to 6*5 in., breadth 2*5 to 5 in. ; petiole *5 to *65 in., puberidous or 
glabrescent. Pamcles axillary or terminal, slender, lax, rusty-pubeim- 
lous when young, the lateral branches distant, few-flowered ; ovary quite 
glabrous, lobes of disc scarcely rugose. Samaras ovoid, nairowed 
towards the retuse apex, membranous, pale brown, with many radiating 
nerves, reticulate, glabrous, 1 in. or more in length, nucleus with 
oblong wing, Miraea indica (?) Wall. Oat 1057. 

Andaman Islands. Gistrib. Burmah. 

The type of this species is one of the things included under Wall, 
Cat. 1057, with which the Andaman specimens in the Oaicutta Her- 
barium agree very well. Kurz has however also referred to this species 
certain Burmese specimens, Falconer’s Ko. 72 (from Upper Weingo 
Valley) and Heifer’s No. 923, which, although agreeing with each other, 
hardly agree with the Wallichian No. 1057 from Neidann. By the 
way! this sheet from Neidann is not included in Wallich’s lithographed 
and published list. 

4. Brachtlophon, Oliver. 

Glabrous shrubs. Leaves opposite, entire. Inflorescence terminal, 
racemose or corymbose, bracteolate. Mowers yellow. Calyx 5-partite, 
eglandular. Petals 5, imbricate in bud. Staoneiis 10, all perfect, the 
alternate shorter; filaments longer than the anthers, flat, conjoined at the 
base into a short disc : anthers linear, basifixed, opening by 2 apical 
pores. Ovary deeply 3-4-iobed, 3-4-celled ; Styles 3. or !•, elongate, 
slender, divergent : ovules solitary in each cell, pendulous, anatropous- 
Fruit usually 3-, sometimes only 2-lobed ; separating when ripe into 
turgid cocci ; each coccus keeled along the back, and at the apex pro- 
duced into a very short wing. Seed unknown. Distrib. Three species ; 
ail Malayan. 

Eachides of the I’acemes *5 in. long or less, 
leaves coriaceous ... ... ... 1 B. Eulleltu. 

Rachides of the racemes 2 in. oi' more in 
length. 

Main nerves of leaves 7 to 8 pairs, oblique 2 B, Gtirtisii, 

Main nerves of leaves 13 to 15 pairs, sub- 
horizontal ... ... ...ZB. Scorteahinii, 

1. BRACHYXiOPHON HuLLTilTTii, King. 11 . sp. Leaves coriaceous, shining, 
minutely reticulate, nanx)wly elliptic, shortly and abruptly acuminate or 
acute, the base cuneate : main nerves 10 to 12 pairs, rather prominent 
beneath, sub-horizontab interai'ching far from, the margin ; length 4 to 
7 in., breadth 1'8 to 2'5 in., petiole- H in, Eacemes termina], the 
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racliis less tlian *5 in. long, 4- to S-flowered ; pedicels *75 in.* long, brac- 
teolate at the base. S'ejpaZs ovate, blunt. 

Malacca: on mount Ophir, Hullett. 

An imperfectly known plant, easily distinguished from both the 
other species by its much shorter racemes and more coriaceous leaves. 

2. BrvACHYiiOPHON OcETisii, Oliver in Hook. lo. Plantar, t. 1566. 
A shrub 3 to 6 feet high. Learns membranous, narrowly elliptic to 
ovate-rotund, acuminate, the base cuneate ; upper surface glabrous, 
the lower scaberulous ; main nerves 7 or 8 pairs, not much more promi- 
nent than the intermediate, oblique, interarching *J5 in. from the edge ; 
length 3*5 to 7 in., breadth 2 to 2*25 in., petiole *1 in. Bacemes corym- 
bose, 1 to 2 in. long. Floioers *75 in, in diam. ; pedicels slender, *8 to 1*2 
in. long, bracteolate at the base. Petals yellow, oblong, obtuse, entire, 
shortly clawed, ‘5 in. long. Bi'pe fruit '35 to *5 in. long, *25 in. broad. 

Penang: Ourtis hTo. 231. 

B. Brachylophon ScDrtechikii, King, n. sp. A shrub 3 to 6 feet 
bigb. Leaves membranous, oblong-lanceolate to oblong- elliptic, some- 
times oblong-oblanceolate, tapering from the middle to each end, both 
surfaces glabrous : main nerves 13 to 15 pairs, rather faint, sub-horizontal, 
interarching *15 to ‘2 in. fz’om the edge : length 5 to 11 in., breadth 2 
to 4 in., petiole *15 in. Baceryies oovjmhose, terminal and axillary, 2 
to 3 in. long, many-fiowered, the rachis tuberculate. Flowers about *6 
in, in diam. ; pedicels slender, *65 to 1 in. long, bracteolate at the base. 
Galyx-teeth oblong, obtuse, puberulous, the edges ciliolate. Petals ovate, 
obtuse, entire, glabrous, *5 in, long. Filaments flattened, unequal but 
all much longer than the petals. Ovary 3- to 4-lobed, or 3- to 4-celied : 
styles 3 or 4, as long as the filaments, spreading, cylindrio. Fruit un- 
known. Scortechiui MSS. 

Perak: Scortechini, Wray, King's collector. 

I have not seen fruit of this. In its flowers it closely resembles 
B. Curtisii, Oliver, but its leaves are larger, more membranous, and have 
more numerous nerves than those of B. Ourtisii, 

Order XXII. GBRAXIAOE.^. 

Herbs, undershrubs, or rarely trees ; glabrous or more usually 
pubescent and glandular. Leaves opposite or alternate, usually 2- 
stipulate. Pedtmcles solitary and axillary, 1- or more flowered . 

Flowers umbelled, cymose or racemose, usually showy, hermaphrodite, 
regular or irregular. Sepals 5, rarely 4 or 2, free or united to the 
middle, imbricate or rarely valvate, the posticous sometimes spurred. 
Petals as maxiy as the sepals or fewer by suppression, or 0, hypogyuous 
or sxibperigyuous, variously imbricated, rarely contorted, Tor 2 is scnrcely 
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expanded into a disc, witli 5 glands alternating with the petals, or 
without glands, raised in the centre into a beak, rarely flat. Stamens 
as many as, or double, or treble the sepals, or fewer by suppression ; 
filaments filiform or dilated, or connate into a ring; anthers 2- 
celled; cells parallel, opening lengthwise. Ovary 3-5-lobed, 3-5-celled, 
rarely 2-lobed, of 3-5 -carpels, united with the axis as far as the insertion 
of the oYules, sometimes lengthened into a beak-bearing style or 
styles, which are free or more or less united ; stigmas capitate, linear 
orligulate; ovules 1 or 2 or rarely more, horizontal or pendulous or 
ascending. Fruit capsulai*, 3-5-lobed, lobes 1-seeded, often separating 
from the axis, septicidal or loculicidal, rarely berried. Seeds pendulous 
or horizontal, albumen 0, or scanty or fleshy ; embryo straight or curved ; 
cotyledons flat, convex or variously folded, foliaceous or thick or 
fleshy ; radicle either short and near the hilum, or longer and inflected, 
or incumbent on the cotyledons.— D is'XRIB, Genera 20, with about 
800 species, chiefly inhabiting temperate climates. 

OxALXDEiB. — Leaves compound, flowers regular. 

Herbaceous. 

Leaves 3-foliolate ... ... 1. Oxalis^ 

Leaves pinnate ... ... ... 2. Biophytum. 

Woody. 

Shrubs or trees, not scandent, fruit pro- 
bably indehiscent ... ... 3. Connaropsis, 

Scandent shrubs, fruit certainly dehiscent 4. Bapania. 
BAtSAMiNEiE. — Leaves simple, flowers irregular. 

Lateral petals connate in pairs, fruit capsular. 5. Impatiens. 

Lateral petals free : fruit drupaceous ... 6. JELydrocera. 

1. OxALis, Linn. 

Acid herbs, rarely shrubby. Leaves radical or alternate, stipulate 
or ex-stipulate, compound, usually 3-foliolate. Flowers on axillary, 1- 
or moi’e flowered peduncles, regular. Sepals 5, imbricate. Petals 5, 
contorted. Glands of the disc 0. Stamens 10, free or united 
at the base, all anther-bearing. Ovary 5-lobed, 5-celled; styles 5, 
distinct ; stigma terminal, captitate, 2-fid or laciniate : ovules 1 or more 
in each cell. Capsule with loculicidal dehiscence, valves persistent 
to the axis. Seeds with an outer fleshy coat which bursts elastically, 
testa crustaceous, albumen fleshy, embryo straight. — D istrib. Species 
about 200, chiefly tropical and temperate S. American and S. African. 

1. OxALis CORNICULATA Linn. DO. Prod, I, 692. A difluse, creep- 
ing, adpressed-pubesceut herb with long-petiolcd 3-foliolate, stipulate 


3893.] G. King — Materials for a Flora of the Malayan Peninsula, 199 

leaves ; the leaflets obcordate, tlie stipules adnafce to the petiole, 
sub-iimhellate on 2- to many-fid, setaceously bmcteolate pedmicles. 
obtuse. Petals obcordate, yellow. Fruiting 'pedicels often de- 
pressed. Gapsules sub-cylindric, tonaentose, many-seeded. Seeds trans- 
versely striate. Hook. fil. FL Br. Ind. I, 436 ; Miq. PL Ind. Bat. I, 
pt. 2. p. 135 ; Boiss. PI. Orient, i., 866 ; Wall. Cat. d'S-l? ; Eoxb. PL Ind. 
ii. 457 ; W. & A. Prodr. 142. 0. repens,, Timnb ; Wight Ic. t, 18; 

Blame Bijdr. 243. 0. pusillaj Saiisb. ; Boxb. Lc. 

Perak : by the sides of damp foot-paths near the bases of the hills, 
Penang: on Government Hill, Curtis. 

2. BroPHTTUM, De Oaad. 

Annual, rarely perennial herbs, with simple or branched stems. 
Leaves abruptly pinnate, fascicled or almost whorled at the top of the 
stem ; leaflets opposite, oblique ; petiole swollen at the base. Peduncles 
terminal, pedicels umbelled. Flowers small, yellow, or white. Sepals 
5, lanceolate, acuminate. Petals 5. Stamens 30 ; filaments free, 5 outer 
smaller. Styles 5, stigmas notched at the apex or 2-fid. Capside ovoid 
or oblong, or subglobose, splitting ioculicidally sometimes to the base 
into 5 spreading valves, Seeds as in O^uZis.— D isteib. Tropical Asia, 
Africa, and America. Species about 20. 

Leaflets 8 to 20 pairs, equal-sided, glabrous, 
their bases truncate, slightly oblique : flower- 
pedicels usually shorter than the sepals, petals 
yellow ... ... ... 1. B» se7isitivum. 

Leaflets 18 to 25 pairs, unequal-sided, sparsely 
hispid on upper surface, their bases obliquely 
truncate; flower-pedicels longer than the 
sepals, petals white... ... ... 2. B. adiantoides, 

1. Biophytum sensitivum, do. Prod. I, 690. Stem 4 to 10 in. long, 
hispidulous, erect or decumbent, bearing at its apex 8 to 20 pinnate 
leaves 1*5 to 5 in. long; leaflets 6 to 15 pairs, the lovver pairs oblong, 
the upper pair obovate-oblong, the apices of all obtuse, sometimes 
mucroaate, the bases truncate, subequal, glabrous, *25 to *5 in. long. 
Peduncles variable in length, sometimes nearly as long as the leaves, 
pubernlous, each bearing at its apex a bracteolate umbel of 10 or 12 
flowers ; bracteoles setaceous, as long as the flower pedicels, pedicels 
pnbescent, as long as the sepals. Petals yellow. Hook. fil. FL Br. Ind. 
I, 436; Boxb. FL Ind. II, 457; W. and A. Prod. 162; Bot. Beg. XXXI, 
t. 68 ; Wall. Cat. 4343 C. E. 

Malacca : Griffith. Penang, on the coast, Curtis ; and probably in 
the other provinces. 
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2. Biophytum adiantoides, Wight ex Hook. fil. FJ. Br. Ind. T, 4B7. 
Stem from 6 to 12 in. high, erect or decumbent, pubescent, bearing 
at its apex 10 or 12 pinnate leaves 4 to 7 in. long ; leaflets 18 to 25 pairs, 
oblong, obtuse, unequal-sided, tbe apex mucronate, the base obliquely 
truncate, sometimes auriculed at the upper margin, sparsely strigose on 
the upper surface. Peduncles more than half as long as the leaves, 
pubescent, each bearing at its apex a densely bracteolate umbel of 
6 to 12 flowers ; bracfceoles short, setaceous : flower- pedicels slender, 
puberulous, longer than the sepals. Petals white, the claws yellow, 

Perak : on the hanks of the Kamha river, King^s collector, ISTo. 931 ; 
on the Plus river, Wray Ho. 3363. Hoping, Scortechini, Ho. 1999. 
Bisteib. Bui."mah. 

3. OoOTAROPSis, Planch. 

Trees or shrubs. Leaves pinnafcely 1-3-foliolate ; leaflets coriaceous, 
quite entire, strongly nerved, triple-nerved at the base, margined. 
Flowers minute, regular, in terminal and axillary panicled cymes. 
Sejpals 5, imbricate, connate at the base. Vetals 5, imbricate. Glands 

0. Stamens 10, filaments united at the base, the alternate shorter. 
Ovary 5-angled, 5-celled; styles 5, subulate, more or less united below, 
stigmas apiculate; ovules 2 in each cell. Fruit fleshy, 5-lobed or 
5-angled with succulent epicarp and fibrous end ocarp, i- or 2-cel led 
and 1- or 2-seeded by abortion, indehiscent. Distcub. Five species, all 
Malayan. 

Leaves 3-f olio] ate ... ... ... 1. C. Griffithii, 

Leaves 1-foliolate. 

Leaves 2 to 3*5 in. long ... 2. (7. monophylla. 

Bo. 6 to 12 in. long ... 3. G, maorophylla, 

1. OoNXAROPSis Gbifpjthii, Planch. in Hook, fil, FI. Br. Ind. 440. 
A small tree ; young shoots glahrescent, dark-coloured when dry. 
Leaves pinnately trifoliolate, coriaceous, glabrous : leaflets elliptic-lanceo- 
late, acuminate, the base cuneate ; main nerves 4 pairs, ascending : 
length 2 to 3*5 in., breadth *5 to 1 in., petiolule *15 in. Panicles termi- 
nal, minutely ferruginous-tomentose, 1*5 to 2 in. long. Fndt unknown. 

Malacca : Griffith, Ho. 1667, Maingay (Kew Bis (rib. }, Ho. 274. 

2. CoBEAROPsis MONOPHYLLA, Planch. Hook. fil. FI. Br. Ind. I., 440. 
A shrub or small tree ; young shoots minutely ferruginous-pubescent. 
Leaves I-foliolate, coriaceous, glabrous, ovate, acuminate, the base 
rounded or sub-cuneate : main nerves about 6 pairs, faint ; length 
2 to 3*5 in., breadth *8 to 1*5 in. j petiole *6 to *8 in., thickened and 
pointed towards the apex, Panicles terminal or lateral, 2 to 4 in. long, 
ferraginous-toineutose ; the branches expect and spike-like ; flowers 
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crowded. Fruit oyoid, glabrous, obtusely 5-aiigled and furrowed, *3 
in. long. ; endooarp fibrous, sarcoearp fleshy. 

Malaeoa ; Griffith Ko. 947 ; Maingay (Kew Distiib.) as 273. Perak, 
Scortechini, King’s collector, Wray. 

3. OoNiTAROPSis MACitOPHTLLA, King u. sp. A sbrub or small 
tree: young branches glabrescent or glabrous. Leaves 1-foliolate, 
coriaceous, glabrous, oblong, acute or shortly acuminate, scarcely 
narrowed to the rounded sub-truncate or sub-emarginate base; main 
neryes 8 or 9 pairs, spreading, the reticulations distinct beneath: 
length 6 to 12 in., breadth 2*35 to 3 65 in. ; petiole *5 in., jointed above 
the middle. Flowers in two or three terminal or lateral spikes which 
are sometimes united to forma kind of panicle. Spihes glabrescent, 
2 or 3 in. long. Flowers crowded. Fruit oyoid, apiculate, glabrous, 
about '3 in. long. 

Perak : King’s collectoi’, Kos. 433, 3124 ; Eidley Ko. 3087. Pro- 
vince Wellesley ; Curtis Ko. 474. 

4. Dapania, Kox4hals. 

Woody climbers. Leaves alternate, simple, coriaceous, entire, the 
petiole jointed about the middle. Flowers small, regular, sometimes 
unisexual, in slender spike-like racemes which are solitary, or in fas- 
cicles, axillary or from tubercles on the stem. Sepals 5, connate at the 
base, imbricate. Petals hypogynous, imbricate, longer than the sepals. 
Stamens 1% the alternates shorter, all united at the base into a 
shallow tube. Ovary deeply 5-lobed, 5-oelled, each cell usually with 
1 ( sometimes with 2) pendulous ovule from an axile placenta. Fruit 
clavate, the calyx persistent but not enlarged, deeply 5-lobed, 
the epicarp slightly fleshy, the endocarp fibrous, 5-celled, 5-seeded, 
dehiscing locnlicidally so as to form a five-rayed fibrous star with 
a seed attached to the central ridge (placenta) of each segment. Dis- 
TRIB. About 4 species ; all Malayan. 

1. Dapania sCAJsrDERS, Stapf in Hook. Ic. PI., t. 1997. A glabrous 
climber 50 to iOO feet long. Leaves ovate-elliptic, acuminate, the base 
rounded ; main nerves 4 or 5 pairs, ascending, faint, length 3 to 5 in., 
breadth I ’25 to 2 in. ; petiole *25 to *35 in., jointed about the middle. 
Racemes slender, puberulous, about 1*5 to 2*5 in. long. Flowers some 
hermaphrodite and some with stamens only, *1 to *15 in. long, each with 
a minute ovate bracteole at the base of its short pedicel, Calyx-lohes 
obtuse, ciliolate. Petals oblong, ob-lanceolate, twice as long as the calyx. 
Fruit 3 in, long, dehiscing into a fiat sfcar-shaped mass 4 in, in diam. 
Connaropsis dioica^ Scortechini MSS. in Herb. Calcutta. 

Perak : Curtis. Scortechini, Wray, King’s collector. 

By far the majority of the flowers have stamens only, the pistils 
J. ir. 26 
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being either quite rudimentary or absent : these male flowers are about 
half as long again as the hermaphrodites. The genus Bapania was 
founded by Korthals to reeeive the Sumatran plant which that author 
called D. racismoscj. Of this, there is an authentic specimen in the 
Calcutta Herbarinm ; but unfortunately it has neither flowers nor fruit. 
Amongst Forbes’ plants collected in Sumatra, hTo, 1217 agrees so per- 
fectly with KorthaTs D. racemosa in foliage, as to leaye no doubt that 
it belongs to the same species ; and on Forbes’ specimens there are ripe 
fruits. These ripe fruits, as well as its leaves, show D. racemosa to be quite 
distinct from .D. scandens, Stapf, the leaves being thinner in texture, 
and the fruits longer than those of B. scandens. The seeds of Forbes’ 
specimens do not, however, show the curious aril (laciniate and almost 
2-lipped) which Korthals describes : and, as the seeds of B. sca^idens 
show no trace of an aril, I agree with Di*. Stapf that Korthals 
probably described the existence of an aril as the result of some 
confusion. The majority of the ovaries dissected by me have only a 
single ovule : iu one or two cases, however, a second (as figured by 
Dr. Sta]pf) has been found. In no case, however, have I found two seeds 
in a loculus of the fruit. There is no doubt that, as Dr. Stapf points 
out, the genus Gonnaropsis comes very nean Bapama\ and it may 
become desirable, as both genera became better known, to x^educe 
Oonnaropsis (which dates only from 1862) to Bapania which was 
published in 1854. In the meantime the fruit of Gomiaropsis is not 
properly known, and there is no evidence tiiat it is dehiscent. The 
fruit of G. monophjlla is very like that of Bapania sca 7 idens^ but no 
specimens that I have seen show any sign of dehiscence ; while that of 
0, macrophylla is but little augled externally and the appeai'ance of all 
the specimens I have seen is suggestive of indehiscence. Moreovei% all 
the species of Dapama appear to he scandent ; while all those of Gonna- 
ropsis are shrubby or aiboreous. Concerning the stimcture of the seeds 
I can say nothing, not having met with good seeds of either. The two 
genera i^emain at present separated chiefly by these two points of 
diflerence, dehiscence of the fruit and habit. Whether others may 
be found remains to he seen when better materials shall be obtained. 

Beccari’s specimen (P. S. 900) appears to belong to a species 
slightly different from eiihex B. scande^is or B, racemosa. And, as I 
understand fi’om Dr. Stapf, the same Collector’s Fo. 2951, from Borneo 
(which I have not myself examined), belongs to still another species. 

5, Imvatiens, Linn. 

Herbs, rarely shrubby at the base. Leaves opposite or alternate, 
in some whorled, in others all radical, simple, exstipulate, or with 
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stipular glands at tlie base of tbe petiole. Flowers in scapes, or in 
axillary oi’ terminal 1-2 or many-Eo wered pedunoles, iiTegnlar, resiipinate. 
Sepals 3, rarely 5, imbricate; 2 anterior wben present minute; 2 lateral 
small, flat, usually green; posterior (anterior in flower) large, petaloid, 
produced into a bollow spur or sac. Petals B (or 5) ; anterior (outer 
in bud) large; lateral 2«lobed (or 2 connate). Stamens 5, filaments 
short, broad ; anthers cohering. Disc 0. Ovary oblong, 5-celled ; stigma 
sessile, 5-toothed ; ovules many, i-seriate in each cell. Oapstde loculici- 
dal ; valves 5, elastically springing away from a placentiferous axis. 
Seeds smooth or tubercled, glabrous or hairy, albumen 0 ; embryo 
straight. — Distrib, Mountainous parts of Trop. Asia and Africa, rare 
in Temp. Europe, ll^. America, hi. Asia, and S. Africa ; species about 200. 

Flowers yellow : stem fleshy, several feet high 

and more than a foot in diam. at the base ... 1. J. mirahilis. 

Flowers lilac, purple or white : stems herbace- 
ous, slender. 

Leaves linear-lanceolate, the upper 

whorled, the lower in pairs, opposite... • 2. I. Oriffitliii. 

Leaves linear-oblong to obovate or ro- 
tund, all opposite ... ... 3. J. chinensis, 

1. Impatiens MiBABiLis, Hook. fll. in Curtis’s Bot. Mag., t. 7195. 
Stem fleshy, cylindric, 3 to 5 feet high and 18 to 20 in. in diam. at the 
base, branched above. Leaves thinly fleshy, crowded at the ends of 
the branches, much narrowed to the base, obovate to ovate, 
crenate, with a thick fleshy midrib and 13 or 14 pairs of faint pinnate 
nerves, both surfaces glabrescent : length 5 to 7 in., breadth 3*5 to 4*5 
in., petiole 1 to 1*5 in. Racemes axillary, as long as, or longer than the 
leaves, slender, and few-flowered. Flowers yellow, 1*75 in. long, sepals 3 ; 
the lateral elliptic-oblong, acute; the posterior widely hemispheric 
with a short incur 7 ed spur ; anterior petal rotund, transvei’sely oblong, 
the lateral petals united into a single 3-lobed piece. 

Langkani : Curtis No. 1678. 

The above description of this very remarkable species is chiefly 
co|)ied from Sir Joseph Hooker. 

2. Impatiexs Hook. fll. and Thoms, in Journ. Linn. 

Soc. lY, 120 : FI. Br. Ind. I, 445. Herbaceous ; stem a foot or more in 
height, erect, terete, sparsely puberulous. Leaves linear-lanceolate, much 
narrowed towards the base, those in the lower part of the stem in 
pairs, opposite and petiolate ; those in the upper part narro’wer, in 
whorls of three aud sessile ; all remotely serrate-toothed, 1*5 to 4 in. 
long ; the texture rather thick, the lower surface pale and glabrous, 
the upper sparsely hairy. Pedicels solitary, rarely paired, slender, 
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1 in. or more in length. Flowers 1 in. in diam., fiattish, rose-lilao. 
Behais ovate-oblong, acuminate : standard broadly obcordate with a fili- 
form spur behind, the wings broadly bi-lobed. Gapside elliptic, turgid 
in the middle. 

Malacca : on Mount Ophir, Gerai, &c. ; Griffith, Maingay. 

3. Impatiens ohinensis, Linn, Herbaceous : stem 4 to 18 in. long, 
suberect, decumbent and rooting at the base, angled. Leaves subsessile, 
varying from linear-oblong to obovate or almost rotund, acute or obbuse, 
sharply serrate, always opposite, the base acute or rounded, often 
auricled ; texture rather thick, glaucous beneath, glabrous or sparsely 
hairy, *5 to 4 in. long : stipules setaceous, glandular, recurved. Floivers 
•5 to 1 in. in diam., fiattish, purple, or white. Pedicels solitary or 
fascicled, sometimes longer than the leaves. Sepals linear: standard 
orbicular, the wings semi-obovate, entire, auricled at the base ; spur 
slender, long, incurved. Capsule *5 to *75 in. long, elliptic, turgid in the 
middle. 

Malacca ; Griffith, Distrib. China, British India. 

6. Hydrocera, Blume. 

A glabrous erect marsh herb. Leaves narrow, alternate. Flowers 
in short axillary l~2-flowered peduncles, irregular. Sepals 5, colom^ed, 
imbricate ; 2 outer lateral, flat ; posticous one produced into a short 
hollow spur. Petals 5, the anticous outer, very large, conca-ve. Disc- 
glands 0. Stamens 5 ; filaments short, fiat ; anthers slightly cohering 
around the pistil. Ovary 6-celled ; stigmas 5, sessile ; ovules 2-3 in 
each cell. Hrwpe baccate, endocarp bony, truncate, 5-celled, cells 1-seeded. 
Seeds curved, corrugated, albumen 0; cotyledons plano-convex, thickisb, 
radicle short, superior. — Distrib. One tropical Asiatic species. 

1. Hydrooeba TRmoRA, W. & A. Prod. I, 140. Annual; the stem 
often floating, fistular, often fiexuose and rooting at the nodes ; branches 
erect, 1 to 2 feet long, 5-angled. Leaves linear-lanceolate, seimate, 
attenuated into a petiole at the base, stipulate, glands two. Flowers 
1 in. in diam., red white and yellow. Drupe globose, *75 in. in diam., 
smooth, red, when dry 5-angled and truncate. Hook. fil. PI, Br. Ind. 
I, 483 ; Miq. PL Ind. Bat. I, Pt. 2, 132 ; H. f. & T. in Journ. Linn. Soc. 
iv. 156. E, angtistifolia^ Blume Bijd. 241. Impatiens trifloray Linn. DO. 
Prodr. i. 687 ; Wall. Cat. 4756, L f natans, Willd. ; DO. Prodr. i. 687 ; 
Roxb. FI. Ind. i, 652; Wall. Cat. 4755. Tytonia natans, G, Don, Gen. 
Syst, i. 749. Balsamina angtistifoUa, Burm. Tbes. Zeyl. t. 16 fig. 2 
(inaccurate). 

In all tlie Provinces except tbe Andaman and Nicobar Islands. 
Distrib . Malayan Archipelago, British India, Ceylon* 
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Order XXIII. BUTAOE^. 

Trees or slirubs, rarely berbs, abounding in pellucid glands filled 
witli essential oil. Leaves opposite or alternate, simple or compound, 
exstipulate. Mowers in axillary or terminal cymes or panicles, never 
spiked, usually bisexual and regular in tbe Indian species. 
of 4-5 small lobes or sepals. Petals 4-5, bypogynous (in tbe Indian 
genera), valvate or imbricate. Stamens 4-5 or 8 or 10, rarely more 
{Oiirus, Mgle) filaments usually free, bypogynous; antbei’S 2-celled, 
opening inwards. Bisc within tbe stamens, crenate or lobed, some- 
times large or long. Ovary of 4-5 free or connate carpels; styles 
as many, free or variously united; stigmas terminal, entire or lobed ; 
ovules usually 2 in each cell. Fruit Ob capsule, berry or drupe, or 
1-4 capsular cocci. Seeds usually solitary in tbe cells, testa various, 
albumen fiesby or 0 ; embryo straight or curved, radicle superior.— 
Distrib. Tropical and estratropical. Genera 83, and about 70 species. 

Ripe fruit sepai^ating into dehiscent cocci or 
follicles. 

Flowers generally unisexual ; disc free or 
absent ; ovaries partially united ; styles 
basilar or ventral, free at tbe base ; cells 
2-ovuled. 

Leaves opposite. 

Stamens 4 or 5 ... ... 1. Bvodia, 

Stamens 8, four perfect opposite 
tbe sepals, alternating with four 
imperfect opposite tbe petals... 2. Tetractomia, 
Stamens 8, all perfect ... 3. Melicope. 

Leaves alternate, stamens 3 to 5 ... 4. Zantlioxylum. 

Ripe fruit indebiscent. 

Flowers polygamous : petals 4, stamens 8 ; 
disc free : ovaries and styles 4, united, 
tbe cells 2-ovuled ; fruit syncarpous, 

4-celled, indebiscent, seed albuminous ; 

leaves 1-foliol ate ... ... 5. Acronychia. 

Flowers hermaphrodite, petals and sta- 
mens free or connate, ovaries and 
styles completely united, cells I -to many- 
ovuled : fruit a berry, sometimes with 
but little pulp, seed exalbuminous 
Unarmed, 

Style short, persistent; leaves 

1 to 5-folioIate ... ... 6. Qlycosmis, 



206 G. King — Materials for a Flora of the Malayan Feninsula, [Ko. 4, 

Style decidaoTis, leaves pinnate. 

Ootyledons leafy, crumpled ; 
petals valTate ; filaments 
linear-subulate, not dilated 
at tlie base ... 7. Micromelnm. 

Cotyledons flesby, plano-con- 
vex, petals imbricate. 

Filaments not dilated at 
the base... ... 8. Murray 

Filaments dilated at the 
base ... ... 9. Clausena. 

Armed; leaves 3-to 8-foliolate. 

Calyx 3-lobed, petals 3, stamens 6 10. Triphasia. 

Calyx cup-sbaped, entire or obs- 
curely lobed : petals 4, stamens 
8 to 10 ... ... 11. Ltwwiga. 

Armed or unarmed ; leaves 1-foliol ate. 

Anthers linear-oblong, disc cylin- 
drio forming a gynopbore ... 12. Faramignya, 

Antbers ovate-oblong, sometimes 
cordate, the filaments free or 
conjoined into a tube; disc 
cupular ... ... 1^, Atalantia, 

1 . Evqdia, Forst. 

Trees or shrubs, unarmed. Leaves opposite, simple or l-S-foliolate 
or imparipinnate, quite entire. Floivers small, in panicled axillary 
cymes, unisexual. Behais 4-5, imbricate. Fetals 4-5, sessile, valvate 
or slightly imbricate. Stamens 4-5, inserted at the base of the disc, 
filaments subulate, antbers oblong. Ovary deeply 4-lobed, 4-celled ; 
style basilar, stigma 4-lobed, ovules 2 in each cell, collateral or super- 
posed. Fruit of 2 to 4 coiuaceous 1 to 2-seeded cocci ; endocarp hornv, 
elastic. Seeds oblong or globular, testa bony or crustaceoiis, shining ; 

bilum linear, albumen fleshy; embryo straight, cotyledons ovate. 

Disteib, About 25 species, natives of tropical Asia, the Pacific, the E. 
African Islands, and Australia. 

Leaves 3-foliolate. 

Leaflets usually more or less obovate : 
cymes broad pyramidal or corymbose, 
much branched. 

Lower surface of leaflets pubescent... 1. E, latifoUa. 
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Lowei’ surface of leaves glabrous. 

Apices of leaflets acuminate or 
apiculate, main nerves ratlier 
faint, sub-lioiuzontal or slightly 
ascending; cymes pyramidal... 2. F.'EoxburgJhiana. 
Apices of leaflets shortly and 
abruptly acuminate, main 
nerves rather faint, sub-hori- 
zontal or ascending, cymes 
corymbose ... ... 3. F, glahra. 

Apices of leaflets obtuse, nerves 
very prominent beneath, cymes 
corymbose ... ... 4. rohusta. 

Leaflets oblong or elliptic- oblong, not at 
all obovate, tapering little to the ends : 
ripe cocci *4 in. long ... ... 5. F. macrocarpa. 

Leaflets oblong-elliptic, tapering to each 
end : cymes few-branched, very tomen- 
tose : flowers in globular masses ... 6. F, pihdifera. 

Leaflets oval to elliptic, obtuse or sub- 
acute, very coriaceous, the edges revolute 
when dry : cymes small, flowers *25 in. 
long ... ... ... 7. F, pachypliylla. 

Leaves l-foliolate ... ... ... 8. F, pediinculosa. 

L Evodia latifolia, DC. Prod, I., 724. A tree 15 to 20 feet high ; 

young branches stout, obscurely 4-angled, flattened at the nodes, rusty 
or tawny-pubeimlous. Leaves 3-fuliolate, membranous, the petiole 

4 to 6 in. long, usually angled, puberulous ; leaflets obovate-elliptic to 
elliptic, acute or shortly acuminate, the base cuneate ; main nerves 
13 to 18 pairs, spreading, curving, px'ominent beneath ; upper surface 
glabrescent or glabrous except the tomentose midrib and nerves, the 
lower softly pubescent, sometimes becoming glabrescent when old ; length 

5 to 9 ill., breadth 2*5 to 4*5 in. (the middle one usually the largest) ; 
petiole *2 to *4 in. Cymes axillary, broad, with opposite spreading rusty- 
tomentose branches on stoutish puberulous peduncles 1 to 2 in. long. 
Flowers less than *1 in. long, densely crowded; sepals sub-acute, pubes- 
cent outside ; petals glabrous except a few hairs on the back outside ; 
ovary villous. Cocci 2 or 3 from each flower, broadly ovate, blunt, sub- 
glabrous, J— 2-seeded : seed black. Hook. fil. PI. Br. Ind. L, 489; Miq. 
PL Ind, Bat. i. pt. 2, 672 ; Ann. Mus. Lugd. Bat. iii, 244. Zanthoxylum 
MumpJhianumj Cham, in Linnsea v. 58. 

In all the provinces, except the Andamans and ISTicobars : Disteib. 
Malayan Archipelago. 
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In its flowers and fruit iMs closely resemlbles E, Uoxhurghiana^ 
Benth., but tlie leaves are different. 

2. Evodia EoxburohiahAj Bentb, Flora of Hong-Kong, 59. A small 
tree; branches glabrous, opposite. Leaves glabrous, 3-foliolate, the 
petiole 2 to 5 in. long, terete ; leaflets thinly coriaceous, shortly petio- 
lulate, obovate, oblanceolate or oblong, the apex i^ounded acuminate 
or apiculate : main nerves 12 to 18 pairs, horizontal or slightly ascend- 
ing, not prominent j length 2*5 to 6 in., breadth 1*25 to 3*25 in., the 
middle leaflet the largest; petiolule *15 to *25 in. Oyjyies pedunculate, 
spreading; the branches opposite, minutely bracteolate at the base: 
peduncles 2 to 3 in. long: cymes about 2*5 to 3 in. in diam. Flotvers 
densely crowded, whitish, *1 to *15 in. long; the anthers exserted, 
shortly pedicelled, sepals very obtuse, ovary pubescent. Oocc^' about 
2 from each flower, ovoid, pointed, 1-to 2-seeded, *2 to *3 in. long. 
Seeds black, shining. Hook. fil. FI, Br. Ind. I, 487 ; Kurz FI. Biirm. 
I, 180. H. trijphylla, Bedd. Flor. Sylvat ; Anal. Gen. xli. t. vi. f, 2. 
E. Maramhong, Miquel Ann. Mus. Bot. iii. 244. Fagara triphylla, Koxb. 
FI. Ind. i. 416 (? of hinn.). F, Limur-anhe^ida, G£Bi‘tn. Carp, i., 334, t. 
68, f. 9. XantJioxylon triphyllum^ Wight Ic. t. 204; 111. i. 169; Grah. 
Cat. Bomb. PL 36 ; Dalz. & Gibs, Bomb. Flor. 45. X. BoxhurgManum, 
Cham, in Linnsea v. 68. X, zeylanicum^ I) G. Pi’odr. i,, 728. X. nila* 
g'mcwm, Miquel Herb. Hohenack. ^ ^ ^ ^ ^ 

In all the Provinces : common. Distrib. Malayan Archipelago, 
British India. 

A widely distributed speeies very common in most parts of the 
Malayan Peninsula, and varying a good deal in the size of the leaves 
and in the degree of density of the cymes. In some cases the latter 
are lax and open, but in the majority they are condensed. There is 
some doubt as to what name this plant should bear. Sir Joseph Hooker 
(F. B.H. 1. c.) has written an excellent note on its symonymy which 
should be consulted. The species, except in the matter of size, differs 
very little from E, iriphylla, T>GF 

3. Evodia glabra, Blume Bijdr. 245. A tree 40 to 70 feet high : 
young branches stout, compressed at the nodes, glabrous. Leaves 3- 
foliolate ; the petioles 2 to 4 in. long, glabrous, terete, grooved in front 
towards the apex : leaflets more or less coriaceous, shortly petiolulate, 
obovate or obovate- elliptic, shortly and abruptly acuminate, rarely 
obtuse, always tapering much to the base, upper surface shining, the 
lower glabrous or puberulous : main nerves 10 to 15 pairs, oblique or 
sub-horizontal, prominent on the lower surface and often depressed on 
the upper when dxy ; length 4 to 10 in., breadth 2*25 to 5 in., petiolule 
*2 to *4 in., the middle leaflet the largest and with the longest petiolule. 
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Cymes pedunculate, corymbose, the main branches ascending, the second- 
ary spreading, all opposite, minutely bracteolate at the base, puberulous 
or almost glabrous ; peduncles stout, compressed, glabrescent, .1*5 to 4 
in. long. Flowers *1 in. long (excluding the exserted stamens) densely 
crowded, many of them practically unisexual, the ovary being abortive. 
Sepals sub-orbicular, obtuse, puberulous. Petals glabrous. Stamens ex- 
serted. Ovary depressed, glabrous, or hairy at the base of the styles. 
Cocci 2 or 3 to each dower, *2 in. long, rugulose and glandular externally, 
broadly ovate, obfcuse. black. Miq. FL Ind. Bat. I, Ft. 2,672; 

Ann. Mus. Lugd. Bat. Ill, 243 ; Hook. fil. FI. Br. Ind. I, 489. 

Perak : very common. Penang, Curtis, Ho. 2485. Andaman Islands, 
King’s collectors. Hicobars, Kurz. 

This is best distinguished from F, Itoxburghiana and F. latifolia 
by its more coriaceous leaves with stronger nerves, and by its more 
corymbose cymes. The flowers, however, ai'e very little diderent in all 
three, and it seems doubtful whether it would not be better to treat all 
as forms of a single widely distributed and variable species. 

4. Bvodia eobusta, Hook fil. PL Br. Ind. L, 488. A small tree; 
young branobes as thick as a swan’s quill, compressed, hoary. Leaves 
3-foliolate, the petiole 4 in. long, terete, as thick as a crowquill: 
leaflets coriaceous, elliptic, the tei'minal suh-obovate, obtuse or ob- 
tusely acuminate, the midiib and arching nerves very strong, glah- 
I’ous except the puberulous midrib beneath, the upper surface shin- 
ing; length 6 to 8 in. Gi/mes broad, (5 in. in diam.), braohiate, their 
branches very robust. Flotvers and ivuit as in F, Foxhiirghiana. 

Penang ; Phillips. Singapore ; Maingay (Kew Distrib.) Ho. 278. 

This species must come very near glabra^ Bl. It also greatly 
resembles the Sumatran F. euneuron, Miq, (FI. Ind. Bat. Snppl. 532). 

5, EvwIa MACROOAEPA, King, n. sp. A tree 20 to 40 feet high : 
young branches rather stout, cinei^eous-puberulous, compressed. Leaves 
3-foliolate, the petiole 3 to 4 in. long, glabrous: leaflets coriaceous, 
oblong, or elliptic-oblong, acute, narrowed to the slightly unequal- 
sided base ; both surfaces glabrous, the upper shining, the lower dull 
and paler when dry; main nerves 14 to 18 pairs, almost horizontal, 
faint; length 6 to 12 in., breadth 2 to 3 in., petiole T to *2 in.; the 
middle leaflet the largest. Cymes axillary, pyramidal, shortly pedun- 
culate, olivaceoas-tomentose ; the branches opposite, spreading, bractoo- 
late at the base ; peduncles *5 to 1*5 in. long, puberulous. Flotvers 
•1 in. long, densely crowded, many of them with perfect stamens 
but an abortive ovary; sepals triangular, acute, pubescent; petals 
puberulous. Stamens exserted. Ovary yHIous, Cocci 3 or 4 to each 
flower, compressed, obovate, blunt, *4 in. long, dark-coloured and 

J. IL 27 
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puberuloiis externally, lined inside with dense -white hairs : seeds 2, 
black, shining, 

Perak: Wray, No. 2618 and 3266; King’s collector, No. 7489, 

A very distinct species, recognisable at once by its long and com- 
paratively large leaflets j small cymes, and large cocci, 

6. Eyodia P£i:iilLiPiR.A, King n, sp, A shriib 10 to 15 feet high : 
young branches rather slender, flattened at the nodes, minutely tawny- 
tomentose, the bark pale. Leaves 3-foliolate, the petiole 3 to 4*25 in. 
long, terete, grooved in front, deoiduonsly tawny- tomentos© ; leaflets 
thinly coriaceons, petiolnlate, oblong-elliptio, tapering to each end, the 
apex shortly acuminate, the base very narrow ; both surfaces glabrous, 
the lower paler when dry : main nerves 9 or 10 pairs, oblique, interarch- 
ing boldly well within the edge, prominent on the lower, depressed 
on the upper surface when dry ; length 3*5 to 8 in, ; breadth 1*25 to 
2*75 in. ; petiolnle *15 to *4 in., the middle leaflet rather larger than the 
lateral. Cymes everywhere tawny-tomentose, axillary, on long peduncles ; 
the branches few, opposite, each bearing towards the apex a few dense 
sub-glohose masses of flowers. Flowers less than *1 in. long. Sepals 
ovate, acute, densely tawny-tomentose. Petals glabrous. Ovary villous. 
Cocci slightly compressed, ovoid, blunt, minutely tawmy-tomentos© 
outside, the interior glabrous, *2 in. long. Seed solitary, shining. 

Perak: Scortechini, No. 360; Wray, No. 2995 ; King’s collector, 
No. 6275. 

This species is readily distinguished by its minutely tomentose 
few-branched cymes, each hearing a few densely crowded heads of small 
flowei’s. 

7. Eyodia pachyphylla, King n. sp. A small tree 10 to J5 feet 
high ; young branches flattened at the no.des, minutely rufous- tomentose, 
as are the petiole, under surfaces of the midribs and peduncles of the 
cymes. Leaves 3-folioIate, the petiole 2*5 to 3 in, long: leaflets very 
coriaceons, oval to elliptic, obtuse or snh-acute, the base slightly cnneato, 
the edges revolute when dry; upper surface glabrous, shining, the 
lower pale, glaucous ; main nerves 8 to 22 pairs, siib-horizontal, curving 
slightly, interarcliing within the edge, slightly prominent on the lower 
surface when dry, the midrib very bold ; length 2*25 to 3*75 in., breadth 
1*2 to 2'25 in., petiolnle ‘35 to *5 in. Cymes axillary, pedniicnlate, 
the branches few, short, close together; peduncles 1 to 1*5 in. long. 
Flowers '25 in. long, in dense snb-globular masses. Sepals broadly 
ovate, acute, olivaceous- tomentose externally, glabrous internally. 
Petals erect, ovate-lanceolate, pubescent on both surfaces, the edges 
glabrous. Stamens not exserted. Ovary glabrous. Cocci 2 or 3 from 
each flower, sub-compressed, ovate, blunt, pale and puberulous exter- 
nally, glabrous within. Seed solitary, black, shining. 
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A very distinct species, at once distinguisbable by its small coria- 
ceous leaflets and large flowers and fruits. 

8. Evgdia PEpuNCULOSA, Hook. fil. FL Br. Ind. I, 489. A small 
tree? young branch es cylindric,smootli. l-foliolate ; petiole rather 

>stout, iialf-cylindric, *5 to 1 in. long. Leaflets coriaceous, obovate, 
abruptly narrowed at the obtuse apex, the base cuneate : both, surfaces 
glabrous, minutely reticulate, main nerves numerous, slender, spreading, 
length 4 to 5 in. Gymes pedunculate, pubescent, branching near the 
apex into small trichotomous pubescent cymules ; peduncles I to 4 in. 
long. (buds only seen) *1 in. long, shortly pedicelled. Sepals 

rounded. Fetals broadly ovate, acute, glabrous. Ovary 4-cleft, im- 
mersed in the disc. 

Singapore ; Lobb. 

Known only from Lobh’s solitary and imperfect specimen. 

2. Tetractomia, Hook. f. 

Trees or shrubs. Leaves opposite, petioled, l-foliolate, coriaceous', 
quite entire, punctate. Flowers small, in axillary branched cymes. 
Calyx small, 4-partite. Petals 4, triangular-ovate, acute, persistent, 
valvate. Lise broad, glandular, flattish or pulvinate, obtusely 4-aiigled, 
Stamens 4 or 8, (4 perfect alternate with the petals, 4 smaller with 
impei'fect anthers opposite the petals and partially adnate to them at 
the base) 5 filaments subulate, flattened at the base ; anthers 2-lobed, 
dorsifixed. Ovary immersed in the centre of the disc, 4-celled, with 
4 free projecting lobes ; styles 4, free at the base, connate above ; stigma 
capitate, obscurely 4-lobed ; ovules 2, collateral in each cell. Fruit 
of 4 coriaceous, laterally compressed, oblong, 2-se6ded cocci, splitting 
ventrally, the horny eiidocarp partially separating. Seeds inserted 
towards the base of the carpels.— Dist rib. Three species, natives of 
the Malayan Peninsula and Borneo. 

Leaves eliiptic-obovate, 6 to 9 in. long ; 
flowers *25 in. long: ripe cocci *8 in. long 1 T, majus. 

Leaves usually cuneate-obovate, rarely eliiptic- 
obovate, 2'5 to 5 in. long; flowers 1*8 in. 
long; ripe cocci ‘25 in. long ... ... 2 Roxhurghii. 

1. Tetractomia majus, Hook. fil. FI. Br. Ind. I, 491. A tree: 
young bmiches stout; their bark brown, rough. Leaves very coria- 
ceous, obovate, elliptic, obtuse, narrowed to the base ; both sui'faces 
glabrous, very pale when dry : main nerves 12 to 16 pairs, rathex* 
straight, oblique, interarching far from the margin, slightly promi- 
ment or both surfaces when dry; length 6 to 9 in., breadth 8 to 4 in., 
petiole 2 to 2 25 in., stout, terete, slightly sw^ollen at base and apex. 
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Cymes glabrous or glabrescent, 4 to 6 in. in diam., tbe brandies oppo- 
site ; bracts minute, persistent. Floioers *25 in. in diam., glabrous. 
Stamens 4, perfect; the filaments longer than the petals and style, tlie 
4 staminodes minute. Bipe cocci about *5 in. long, keeled. Seeds 
oblong, tlie nucleus basal, mucli smaller than the oblong wing. Tetra- 
merista panicuUta, Kurz in Journ, Bot for 1875, p. 333. 

Malacca; Maingay (Kew Distrib.) 'No. 290. 

A rare plant known only by Maingay's scanty specimens. 

2. Tetkactomu Eoxbueghii, Hook. fil. FL Br. Ind. I., 491. A tree 
80 to 80 feet liigb; young brandies ratber stout, glabrous, their 
bark pale, x'ough. Leaves coriaceous, cuneate-obovate, sometimes obo- 
vate-elliptic, the apex always broad and rounded, and very shortly 
and bluntly apiculate, much narrowed to the petiole ; both surfaces 
glabrous, rather pale when dry, the npper glabrous, the lower glabres- 
cent with numerous and rather large black dots : main nerves 7 to 9 
pairs, oblique, straight, not prominent : length 2*5 to 5, rarely 6 in., 
breadth 1*5 to 2*5, rarely 3 in.; petiole *5 to 1 in., rarely 1*25 in. 
Cymes glabrous in the lower, pubescent in the upper part, 3 or 4 in. in 
diam,, pedunculate; bracts minute, persistent. Flowers *13 in. in 
diam., puberulous. Stamens the alternate row imperfect, minute 
and attached to the petals. Bipe cocci 1 to 3 from a tlower, about 
*25 in. long. Seeds oblong, nucleus rather shorter than the wing, 
Hook. fil. leones Plantar. 1512. Melicope teirandra^ Roxb. FL Ind. II. 
257. 

Penang, Singapore, Perak. 

A much more common plant than the last, with smaller dowers 
and fruit, and with leaves not only smaller hut much more obovate. 

3. Melicope, Forst. 

Shrubs. Leaves opposite (in the Indian species), 1-3-foliolate, pel- 
lucid-punctate. Flowers small, in axillary cymes or panicles. Calyx 
4-lobed or 4-partite, Feials 4^ sessile, spreading, valvate or imbricate. 
Lise large, entire or 8-lobed, or obsolete. Stamens 8, inserted at the base 
of the disk, those opposite the petals shorter, filaments subulate or 
flattened ; anthers oblong or cordate. Ovary 4-celled, deeply 4-lobed ; 
style basilar, or styles 4, subterminal, more or less combined ; stigma 
capitate, 4-lobed ; ovules 2 in each, all collateral ox* supei'posed. Fruit 
of 4 free spreading coriaceous cocci, dehiscing on the inner face ; endo- 
carp more or less separating from pericarp. Seeds oblong, testa black, 
shining j embryo with large oblong cotyledons and short radicle. Distrib. 
chiefly Polynesian: species about 15. 

1. Melicope Heleeex, Hook. fli. FL Br. Ind. I, 492. A glabrous 
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dioeceous slirnb : young brandies ratber stout, striate, sub-quadrangular. 
Leaves I-folioiate : leaflet coriaceous, obovate-elliptic, Tery obtuse, 
narrowed to tbe base : main nerTes about 9 pairs, spreading, inconspi- 
cuous; length 4*5 to 6 in., breadth 2 to 3 in, ; petiole >75 to 1 iii- 
Panicles not much longer than the petioles, few-branched, cymose, 
Flowers *2 in. in diam. Galyx4ohes acute. Petals longer than the calyx, 
lanceolate, acute, puberulous outside, ridged along the midrib on the 
inner surface inside. Kurz For. Flora Burmah, I, 182. 

Andaman Islands ; Heifer (Kew, Distrib.) Ko. 1192. 

4. Zanthoxyltjm, Linn. 

Shrubs or trees, often armed with stout prickles. Leaves alternate, 
3-foliolate or unequally pinnate ; leaflets opposite or alternate, entire or 
crenate, often oblique, punctate. small, in axillary or terminal, 

pediincled, broad or narrow cymes, white, pink, or greenish, often uni- 
sexual. Calyx S-S-fid, rarely 0. Petals 8-5, rarely 0, imbricate or in- 
diiplicate-valYate. Lise small or obscure. Stamens 3™5, hypogynous or 
reduced to scales iu the 9 . Ovary rudimentary in the d , in the 9 of 
1-5 oblique, I-celled carpels ; styles sublateral, free or connate above, 
stigma capitate ; ovules 2 in each cell, usually collateral. Fruit of 1~5, 
globose, coriaceous or fleshy, 1-seeded cocci, dehiscing ventrally; endocarp 
horny, separating or not. Seed oblong and compressed, or globose, often 
hanging out of the carpel, hilum broad, testa bony or crustaceous, blue 
or black, shining, albumen fleshy; embryo axile, straight or curved; 
cotyledons flat, radicle very short.— Dist rib. About SO species, all either 
tropical or subtropical. 

Unarmed or very slightly armed : leaves 3- 
foliolate ; cymes axillary and terminal ; 
fxmit *3 in. in diam. ••• 1. ovalifolium. 

Armed ; leaves pinnate, leaflets 4 to 9 pairs ; 

cymes terminal ; fruit *12 in. in diam. ... 2. Z, myriacanthum, 
1. Zanthoxylum ovalifolium, Wight 111. I, 169. A shrub or 
tree : young branches at first puberulous but speedily glabrous, 
lenticeliate, unarmed, or with a few short straight prickles. Leaves 3- 
foliolate : petiole 1'25 to 2*5 in., not armed ; leaflets sub- coriaceous, 
elliptic-oblong, slightly obovate, the apex with an abrupt short obtuse 
point, the edges crenulate, the base narrowed ; both surfaces shining : 
main nerves 10 to 14 pairs, sub-horizontal, not much more prominent 
than the intermediate nerves; length 2 to 5 in., breadth 3*2 to 2*5 in. ; 
petiole *2 to *4 in., sometimes almost absent ; the middle leaflet larger 
than the two latei’al. Gymes slender, paniculate, pedunculate, axillary 
and terminal, shorter than the leaves, with few alternate branches, 
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pnlaeruloTis when young, speedily glabrous. Flowers 4-to b-merous, 
•12 to *2 in. in diam., pedicellate. Petals valvate. solitary, sub- 

globular, -3 in. in diam,, pitted, glabrous, Seed sub-globose. Hook. fil. 
FL Br. Ind. I, Z. undulatum,^ Cat, 1208. Z. lucidum, Wall. 
Cat. 1212. Toddalia mitis., leptostaoliya, Jack MSS. 

Wall. Cat. (without name) 7472 and 7469. 

Singapore : Wallicb. Andaman Islands, King’s collectors. Dis- 
TEIB. : British India, Sumatra. 

2. Zanthoxtlcm MTRiACANTHUM, Wall. Cat. 1214. A glabrous tree 
40 feet high, all parts except the petioles armed with short straight 
prickles. Leaves 1 to 1*5 feet long; leadets 4 to 9 pairs, coriaceous, 
oblong-lanceolate, acuminate, entire or very obscurely and minutely 
crenate ; main nerves about 8 pairs, spreading, not prominent even *when 
dry ; length 3 to 4 in,, breadth 1-25 to 1*5 in., petiolule *1 to *2 in. 
Cymes terminal, pedunculate, spreading, 6 to 8 in. in diam. ; peduncle 
armed, 5 or 6 in. long ; branches long, sub-opposite or alternate. Floivers 
*2 in. in diam., sub-sessile, 5-merous. Calyx with a few small bracts 
at the base. Ovaries S. Pipe fruit compressed, *12 in. in diam., apiculate. 
Seed compressed. Hook. fil. FI Br. Ind, I, 496. Z. longifoUum, Wall. 
Oat. 7115. 

Penang : Porter, Curtis No. 1076. Malacca; Maingay (Kew Dis- 
trib.) No. 279. 

There are in Scortechini’s Herbarium some scraps of a Zanthoxylmn 
which appears to be Z. glandulbsum, Teysm. and Binn. ; but without 
better specimens I hesitate to include that species here. 

5, Acronychta, Porst. 

Trees, with opposite or alternate, 1-rarely 3-foliolate leaves ; leaflets 
entire. Flowers polygamous, small or moderately sized, yellow, in 
pedunculate, terminal, or axillary corymbs. Petals 4, valvate, spreading, 
revolute. Stamens 8, inserted under a thick, 8-angIed, toinentose disc ; 
filaments subulate, the alternate longer. Ovary inserted in the liollowed 
apex of the disc, tomentose, 4-eelled. Style terminal ; stigma 4- 
grooved; ovules 2 in each cell, superposed. Fruit a 4* celled drupe, or 
4-valved loculicidal capsule. Seeds with black testa and copious albumen ; 
embryo straight; cotyledons fiat, oblong. Distrib. About 15 species : 
ail tropical Asiatic or Australasian. 

Flowers *35 to *75 in. in diam., linear in bud, 
filaments villous, inflorescence cymose ... 1. A, laiirifolia. 

Flowers *15 in, in diam., globular in bud, 

filaments glabrous, inflorescence racemose ... 2. A. PorterL 

1. Acronychia LAUEiPOtiA, Blume Bijdr, 245. A small tree or 


1893.] Gr. King — Materials for a Flora of the Malayan Peninsula. 215 

shrub j yonng branches pnbernlons, speedily becoming glabrous. LeaveB 
snb-opposite, 1-folioIate ; leaflet thinly coriaceous, oblong, elliptic or 
sub-obovate, obtusely acuminate or obtuse, the base much naiTOwed ; 
both surfaces glabrous^ shining, reticulate: main nerves little more 
prominent than the secondary, 14 to 18 pairs, forming a double series 
of loops within the edge; length 2 to 6 in., breadth 1*1 to 2‘4 in., 
petiole *5 to *75 in. Gymes axillary, slender, long-peduncled, corymbose, 
the branches opposite, bracts and bracteoles minute. Floioers linear in 
bud, when open *35 to *75 in. in diam., pale yellow. Sepals small, semi- 
orbicular, short. Petals linear-oblong, obtuse, widening at the base, 
revolute, more or less villous on the inner surface. Filaments -villous 
below. Ovary villous, style short, stigma capitate. Drupe sub-globular 
to ovoid, with an angular apiculus, sometimes narrowed at the base 
and occasionally lobed, 4-angled when dry, from *25 to *4 in. long, 3- or 
4-celled. Hook. fil. M. Br. Ind. I, 498; Miq. Bl.Ind.Bat. I, pt. 2, 668 ; 
Kurz For. Flora Burmah, I, 184. A pedunculata, Miq. FI. Ind. Bat. 
Snppl. 532 : Ann. Mus. Lugd. Bat. Ill, 245 ; Thwaites Enum. PL Ceyl. 
409. Cyminosma pedunculata DC. Prod. I., 722 : Thwaites Enum. PI. 
Cejl. 69: Wall. Cat. 1205. W. & A. Prod. 147; Wight 111. I, 165, t. 
65 ; Daiz. & Gribs. FI. Bombay, Suppl. 17. 0. Anhenda, Gsertn. Fruct. 

I, 280, t. 58. Glausena simpUcifoUa, Dalz. in Kew Journ. Bot. Ill, 180. 
Ja^nbolif era pedunculata i Yabl Symb. Ill, 52, fig. 61. Gela lanceolata, 
Lour. FI. Coch. I, 232. Selas lanoeolaium, Spreng. Syst. II, 216, 
Ximenia ? lanceolata^ DC. Prod. I, 533. W’all Cat. indeterm. 9028. 

In the Andaman and Kicobar Islands. Distrib. British India 
and Ceylon, Malayan Archipelago, Cochin China. 

A widely distributed and variable species, of which Sir Joseph 
Hooker (FI. Br. Ind. I, 498) recognises six varieties. Of these, 
however, only two occur in the Malayan Peninsula, the only very 
well marked form being (6) with flowers 1 in. in diam. and siibglobose, 
frnit nearly 7 in. in diam. ; and (5) with small fruit lobed at the apex. 

2. Acbontchia Pobteei, Hook. fil. FI. Br. Ind. I, 498. A tree 
15 to 30 (or even 50) feet high : young branches glabrous, pale. Leaves 
opposite or alternate, 1-foliolate; leaflet coriaceous, oblong, slightly 
obovate, usually acute or shortly acuminate, sometimes obtuse, the base 
much narrowed : both surfaces glabrous dull and opaque : main nerves 
8 to 10 pairs, straight, oblique, slightly prominent beneath when dry ; 
length 3 to 8 in., breadth 1*25 to 3 in., petiole *5 to *75 in. Racemes 
often several from one axil, sometimes as long as, but usually shorter 
than the leaves, slender, puberulous towards the apex, minutely bracteo- 
late. Flowers *15 in. in diam., much shorter than their pedicels, in 
pairs or sub-verticellate, globose in bud. Sepals triangular, acute, 
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Petals broadly ovate-oblong, pubescent inside. Filaments glabrous. 
Ovary glabrescent. Style very sliort; stigma large, ob-pyramidal, 
4-lobed. Dru'pe ovoid, tapering to each end, 4-augled when dry, minutely 
pitted, 4-celled, but often only 2-seeded, *6 in. long and *3 in. diam. 
when dry. 

Penang: Porter, Maingay (KewDistrib.) Ko. 280, Curtis. Malacca: 
G-riffitb. Perak : Scorteobini, King's collector. 

6. Glycosmis, Correa. 

Unarmed shrubs or trees. Leaves 1-foliolate or imparipinnate ; 
leaflets alternate. Flowers small, in axillary, rarely terminal panicles. 
Calyx 4-5-partite, segments broad, imbricate. Petals 4-5, imbricate. 
Stamens 8-10, free, inserted round a disc ; filaments subulate, dilated 
below ; anthers small, with often a dorsal or apical gland. Ovary 
2-5-celled ; style very short, persistent, stigma simple, ovules solitary 
and pendulous in each cell. Berry small, dry or fleshy, 1-3-seeded. 
Seeds oblong, testa membranous ; cotyledons equal, radicle very short. — 
UisTETB. — Species 5, Asiatic and Australian. 

Ovary glabrous : fruit globular ... ... 1. G. pentapJiylla. 

Ovary bamy: fruit oblong, narrowed at the 

base ... 2. G. sapindoides. 

Ovary rusty-pilose ... t«* ... 3. G. jouberula* 

1. Glycosmis PENTAPHYLLAjCorr. in Ann. Mus.YI, 384. A glabrous 
shrub or small tree. Leaves 3- to 5-foliolate, or 1 -foliolate, leaflets sub- 
coriaceous, varying from elliptic-lanceolate, lanceolate, oblong, or obovate, 
or linear-lanceolate- to oblong or even obovate ; the apex acute, acumi- 
nate or obtuse j the edges entire or crenulate ; the base narrowed ; 
both surfaces shining ; main nerves 4 to 9 pairs, oblique, curving, rather 
prominent beneath, and depressed above when dvj; length 1*5 to 15 
in., breadth *5 to 6 in., petiolnle ‘1 to *5 in. Panicles cymose, puberulous 
to glabrous, varying much in size, usually axillary, but often terminal. 
Flowers small. Ovary glabrous, 5-celled, rarely 3- to 4-celled : style 
short, stout. Berry globose, white or bluish white, from the size of a 
pea to that of a cherry. Hook, fil, FL Br. Ind. I, 499 ; Kurz For. 
Burmah, I, 186: Miq. FI. Ind. Bat. I, pt. 2, 522 : DC. Prodr. i. 538 ; 
W. A. Prodr. 93 j Oliv. in Journ. Linn. Soc. v., Sup^jL ii. 37 ; Wall. 
Cat. 6374; Thwaifces Enum. 45 and 406; Dalz. & Gibs. Bomb. FI. 29 , 
Bedd. in Titans. Linn. Soc. xxv. 2J1 ; Fior. Sylv. Anal. Gen. xliii. t. 6, 
f. 6. G, chylocarya, W. A. Prodr. 93. G. arhorea^ DO. 1. c, ; Wall. 
Cat, 6373; Thwaites Enum. 45, G. Betzii^ Eoem. Synops. fasc. i. 41. 
Sclerostylis peniayhylla^ BL Bijdr. 135. Limonia penta.phylla, .Retz Obs. 
V. 24; Roxb. Cor. PL t. 84; Flor* Ind* ii. 381. L. arhorea^ Roxb. Cor. 
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PI. t, 85 5 PL Ind. I.G. ; Bot* Mag. t. 2074. Myccospermtm chylocarpum^ 
Roem. Sjnops. fasc. i. 40. 

In all tLe Provinces : common. Distrib. — Malayan ArcMpelago, 
Brifcisli India, PMlippine Islands, Anstx'alia. 

A very variable and most perplexing species, the Protean foinis 
of which were first reduced to order by Professor D. Oliver (Joiirn. 
Linn. Soc. Y, Snppl. II. p. 36). Of the forms recognised by Dr. Oliver 
only some ai^e found in the Malayan Peninsnla and Andaman Islands. 
Sir Joseph Hooker (in Bl. Br. Ind.) follows Professor Oliver for the most 
part; and foom that book I copy the following account of the varie- 
ties. The Calentta Herbarinm is overloaded with specimens of this 
plant, many of which it is difficult to fit in under any of Professor 
Oliver’s vax’ie ties ; and for one of these 1 have ventured to suggest the 
varietal name macrorac7m. 

Yar. 1 : Leaves usually 3-, rarely 1- or 5-foliolate ; leaflets 4-9 in., 
lanceolate or oblong, or obovate-lanceolate, quite entire or obscurely 
creiiulate ; panicles towards the tips of the branches usually elongate, 
many-fiowered ; ovary usually covered with mamillary glands, 5-cellecl, 
connate with the disc at the base.-— The commonest foiun in the Malay 
Peninsula. — Distrib. ; British India. 

Yar. 2: Leaves usually 3-5-foliolate (except sub- var. 1); leaflets 
elliptic or elliptic-lauceolate; panicles small, few or many-flowered, 
flowers smaller ; ovary 4-5-celled, scarcely mamillate, constricted at the 
base and thus free from the disc. — G. trij^liylla, Wight in Hook. Bot. 
Misc, i*d. 298, SuppL t. 39; Ic. t. 167 ; W. & A. Prodr. 93. O. nitida, 
W. & A. Prodr. 1. c. — The commonest form in the Andaman Islands. 
Distrib. — Westeim Peninsula, Ceylon, Tenasserim. 

Sub- var. 1. longifoUa: leaves usually 1-foliolate, leaflets 3-10 in., 
oblong or obovate-lanceolate, often acuminate or even caudate; panicles 
short, 1-2 in., or if terminal 3-4 in.— Malacca, Assam, the Khasia Mts., 
Rangoon. 

Sub-var. 2. macroj)hylla : Leaves 3-5-foliolate, with the leaflets 3|-6 
in., or 1-foliolate with the leaflets 8 to 12 in. long, by 2*5 to 6 in. broad. 
Q, macrophylla, Lindl. in Wall. Oat. 6377, Miq. El. Ind. Bat. I, pt. 2 
p. 522. Ghionotria Jack in Mai. Misc. ex. Hook. Comp. Bot. 

Mag. I, 155. GJh, monogyna, Walp. Rep. I, 382. Sclerostylis macro^hylla^ 
Bl. Bijdr. 135. Penang. Distrib.— Assam. Tavoy. 

Sub- var 3. macrorachis^ ^i^^gj leaflets 1-foliolate, oblong-lanceolate, 
acuminate, 9 to 15 in. long and 3*5 to 5 in. broad: cymes small, pedi- 
cellate, arranged on a raceme 4 to 9 in. long. Penang : Cui’tis Ho. 89. 

2. GivYCOSMis SAPINDOIDES, Lindl. in Wall. Cat. 6376. A shrub. 
Leaves 5-to 7-foliolate ; leaflets sub-coxnaceous, oblong or lanceolate, 
J. XL 28 
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acuminate or sub-acuminate, botl surfaces glabrous; main nerves 7 to 
9 pairs, oblique, faint : length 8 to 8 in., breadth 1 to 3 in., petiole about 
*2 in. Panicles cjmose, sub-pyramidal, axillary and terminal. Flowers 
shortly pedicelled. Ovary 2- to 3-celled, hairy, about as long as the thick 
style. Berry oblong, narrowed to the base, usually 1-seeded. Hook, fii. 
FL Br. Ind. I, 501V sapindoides^Mjarz hi 

Journ. Bot, for 1876, p. 34. 

Penang: Wallich, Maingay, Curtis. Distbib.'— -S umatra, Java, 
Sikkim. 

I doubt very much indeed whether this would not be better treated 
as a variety of ff. than as a species. Except the hairiness 

and the smaller number of cells usually found in its ovary, and its oblong 
fruit, I see nothing to distingaish it, 

3. Gltcomxs pubebtjla, Lindi. in Wall. Oat 6375. A shrub : 
leaves usually 3-foiiolate ; leaflets sub-coriaceous, ovate to oblong-lanceo« 
late, more or less bluntly acuminate ; the base rounded or cuneate, lower 
surface pale when dry ; main nerves about 8 pairs, spreading ; length 
2*5 to 4*5 in., breadth *75 to 1*5 in. Panicles short, axillary ; flowers 
in short pedicels ; disc small, adnate to the 4- to 5-celled oblong rusty- 
pilose ovary. Style very short. 

Penang : Singapore, Perak : not common. 

Except in its pilose ovary this differs but little from 0. pentaphylla 
Corr., of which it would be perhaps well to treat it as a form. 

7. Mioromelum, Blume. 

Unarmed trees. Leaves impari pinnate ; leaflets alternate, oblique. 
Flowers iu large terminal corymbose cymes. Oalyso cupular, 3-5- toothed 
or lobed. Petals 5, free, thick, valvate or subimbricate. Stamens 10, 
free, inserted round a short or long disc; filaments linear-subulate, alter- 
nately shorter. Ovary 5- rarely 2-6-celled ; style constricted at the base, 
deciduous, stigma obtuse or capitate ; ovules 2, superposed in each cell. 
Berry small, dry, usually 1-2-seeded, septa spirally twisted. Seeds 
oblong, testa membranous ; cotyledons leafy, crumpled, x’adicle long. — 
Distrib. — S pecies 3 or 4 : tropical Asiatic and Oceanic. 

A large shrub or small tree ; fruit glabrous ... 1. M. 

A small shrub, never a tree : fruit pubescent. . . 2. If. hirsutmn. 

1. Micromeebm pubescens, Blame Bijdr. 137. A large shrub or 
small tree ; the young parts more or less pubescent or puberulous, the 
older often glahrescent or even glabrous. Leaves 6 to 18 in. long : 
leaflets 9 to 15, alternate or sub-opposite, membranous, broadly 
lanceolate to ovate, acuminate, the edges undulate, sub-cuneate or 
entire; the base cuueate, often very oblique; main nerves 9 to 12 
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pairs, oblique, not prominent ; length 1*5 to 3*5 im, breadth *5 to 2in. 
Cymes large, terminal, much branched, pedunclate, 4 to 8 in. in diam., 
manj-flowered, minutely braoteolate. Flowers *25 to *5 in, in diam,, 
on pedicels *1 to *2in. long, buds oblong. a? sub-entire or 5- 

toothedc Petals linear- oblong, sub*acute. Filaments alternately longer. 
Ovary mostly pubescent, usually 5-celled. Berry ovoid or oblong, *3 to 
4 in, long, pitted, glabrescent, 1-seeded. . Hook. fiL FI. Br. Ind. I, 501 ; 
Kurz For. Flora Burmah I, 186: Oliv. in Journ. Linn. Soc. v. Sappl. ii. 
40; Bedd. Flor. Syly, Anal. Gen, xliii. t. 7, f. 1; Thwaites Enum. 46. 
Bei^gera integerrima^ Roxb. FI. Ind. ii, 876 ; Wall. Cat. 6371. Auran- 
tiacea, Wall. Oat. 8517, 8518. 

, In all the Provinces. Distrib. — British India, China, the Malayan 
Archipelago, and Australasia. 

2. Micromelum hirsutum, Oliver in Journ. Linn. Soc, V. Suppl. 
II, 40. A shrub, all parts (but especially the inflorescence) more or 
less tomentose, rarely glabrescent. Leaves^ to 12, rai’ely 15 in. long; 
leaflets membranous, 9 to 25, lanceolate or oblong-lanceolate, i*arely 
ovate, shortly acuminate, the edges obscurely serrate, the base often 
oblique, lower surface softly tomentose; main neiwes 5 to 10 pairs, 
rather prominent beneath: length 1*5 to 3*5 in., breadth *8 to 1 ‘5 in. 
Cymes terminal, very tomentose, often lax, and 6 to 8 in. in diam., but 
sometimes condensed and only 2 in. in diam. Floivers *25 in. in diam. 
Calyx deeply 5-lobed, hirsute. Ovary villous. Berry oblong or 
obovoid, pubescent, pitted. Hook. fil. FI. Br. Ind. I, 502 ; Kurz For, 
Flora Burmah I, 187 : Wall Cat. 8526. 

Penang, Singapore, Perak, but not very common. Distrib. — 
British India, Burmah, Philippines. 

This is closely allied to M, pubescejis, but is usually a smaller 
slirub. The chief differences between tbe two lie in the greater amount 
of pubescence in this, and the smaller size of its fl.owers. 

8. Murraya, Linn. 

Unarmed shrubs or small trees. Leaves pinnate ; leaflets alternate, 
petiole d, base oblique or cuueate. Flowers solitary and axillary, or in 
terminal corymbs oi axillary cymes. Calyx 5-fid or partite. Petals 5, 
free, imbiucate. Stamens 10, inserted on an elongate disc ; filaments 
subulate, alternately shorter : anthers shortly ovate. Ovary 2- to 5- 
celled, narrowed into the long deciduous style, stigma capitate ; ovules 
solitary, or 2 superposed or collatei’a! in each cell. Berry oblong or 
ovoid, 1- to 2-celled, 1- to 2-seeded. Testa of seed woolly or glabrous ; 
cotyledons fleshy, plano-convex, similar. Dcstrib. — 4 species, trogical 
Asiatic. 
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1. Murrata exotica, Linn. A glabrous shrub or small tree : young 
branches terete, the bark pale when dry. Leaves 4 to 5 in. long, 3-to 
8-foliolafce; leaflets thinly coriaceons, shining, ovate or ovate-lanceolate, 
occasionally rhomboid, more or less obtusely acuminate, the apex often 
notched, edges entire ; the base cnneate, often oblique. Gorijmls termi- 
nal, few-flowered. Floivers campaimlate. Sepals acute. Petals oblong- 
lanceolate, white. Ovary 2-celled, style slender, stigma capitate. 
Berry ovoid or sub-globose, shining, red when ripe, '5 in. long, 2-seeded. 
Hook fil. M. Br. Inch I, 502 ; Miq. FL Ind. Bat. I, Pt. 2 p. 522 ; Kurz 
For. Flora Burmali I, 190 ; Oliver in Jour. Linn. Soc. Y, Siippl. II, 28 : 
Eoxb. FI. Ind. II, 374; Blume Bijdr. 1363; Wall. Gat. 6368 ; Thwaites 
Ennm. 45 ; Wight Ic. t. 96 ; Brandis For. Flora N. India, 48. ill. exotica 
and brevifolia, Thwaites Enum. 45. M, paniculata, Jack in Mai. Misc. 
I, 31 ex Hook, Bot. Misc. II, 79; DC. Prodr. I, 537 ; W. & A. Prodr. 
94 ; Daiz. and Gibs. Bomb. Flor. 29. M. S2(>77iatrana, Rcxb. FL Ind. II, 
375 ; Wall. Cat. 63(59; Miq. Fi. Ind. Bat. 1. c. 523. Ohalcas paniculata, 
Linn. Gh, suinatrana, Eoem. Synops. fasc. I, 49. M, Glenieii, Thwaites 
Enum. 406 ; Oliv. in Journ. Linn. Soc. v. Suppl. II, 29. 

Andaman Islands. Malayan Peninsula, Griff. (Kew Distrib.) 
No. 520. Distrib. — British India, China, Australia. Much cultivated 
in gardens on account of the fragrance of its flowers, 

9. Clatjsena, Burm. 

Unarmed shrubs or trees. Leaves impari pinnate, usually deciduous, 
leaflets membranous. Flowers small, in terminal or axillary cymes 
panicles or lax racemes, Galyx 4-5-lobed or-partite. Petals 4-5, free, 
membranous, margins imbricate. Stamens 8-10, inserted round an 
elongated disc, the alternate shorter ; filaments usually dilated or arched 
and concave below the subulate tip; anthers short. Ovary stipitate, 
4-5- (rarely 2-3-) -celled ; style usually distinct, deciduous; stigma 
obtuse, entire or 2-5-lobed ; ovules 2, collateral, or superposed in each 
cell. Bernj small, ovoid, oblong or globose, 2-5-celled. Seeds oblong, 
testa membranous ; cotyledons equal, plano-convex. Distrib. Species 
about 14 ; chiefly tropical Asiatic, with a few African and Australian. 

1. Clausena excavata, Burm. FL Ind. 87. A shrub or small tree : 
young branches pubescent or tomentose, as are the young leaves and 
the inflorescence. Leaves 6 to 12 in. long ; leaflets 15 to 29, membran- 
ous, lanceolate to oblong-lanceolate, acuminate, obscurely crenate ; the 
base narrowed, very oblique ; the upper surface when adult glabres- 
ceut or glabrous; length 1*5 to 3*4 in., breadth %5 to lin.; petiolule 
•1 in. . Panicle terminal, pyramidal, its length 4 to J2 in , of which the 
pedimcle forms a third; branches spreading, alternate. Flowers *25 
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in, in diam., witli globose biids, 4-meroiis j pedicels longer than tbe 
flowers. Calyx mack shorter than the oblong glabrous petals. 

OYoid, slightly 4-aiigled5 hairy, stipitate; style stout, about as long as 
the G? ary, Pruit broadly ovoid, blunt at each end, 1« to 2-seeded. 
Hook. fil. M. Br. Ind. I., 504: Miq. Bl. Ind. Bat. I, pt. 2, p, 524 : 
Kurzs For, Flora Burmah I, 188 j Blume Bijdr. 139; DO. Prodr. I. 
538 ; Oliv. in Journ. Linn. Soc. v, SuppL ii. 31. Murray a Bur manni^ 
Spreng. Syst. Veg. ii. 315. Amyris sumatrana and punctata^ Roxb. FI. 
Ind. ii. 250, 251. OooMa graveolens, W. & A. Prodr. 95; Wall. Cat. 
8515. Gallesioa graveolens, Boem. Sjno-pSy fsbBG. L 4^. 

In all the provinces except the Andaman and Nicobar islands. 
Distrib, — British India, Malayan Archipelago, near the bases of hill 
■■ranges. , 

10. Triphasia, Lour. 

A spiny shrub. Leaves altexmate, sessile, 3-foliolate ; leaflets obtuse, 
crenate, the lateral smaller. Flotvers solitary or in 3-fiowered cymes, 
axillary. Calyx 3-lobed. Petals 3, free, imbricate. Stamens 6, inserted 
round a fleshy disc ; filaments free, subequal, dilated at the base, 
anthers linear. Ovary ovoid, 3-celled, narrowed into a slender deciduous 
style ; stigma obtuse or capitate and 3-lobed ; ovules solitary in each 
cell. Berry small, ovoid, l-S-celled, 1-3 seeded. Seeds oblong, immersed 
in mucilage, testa coriaceous ; cotyledons plano-convex, often unequal 
or lobed. 

L Triphasia tripoliata, DC. Prod. 1, 536. A small glabrous spiny 
shrub. Leaflets coriaceous with obscure nerves, crenulate, dissimilar; 
the terminal one shortly petiolate, ovate, obtuse, retuse, the base 
cuneate ; the lateral smaller, oblique. Mowers about *5 in. long, white. 
Petals linear-oblong. Fruit ovoid, apiculate, glandular-dotted. Hook, 
fll. FI. Br. Ind. I, 507; Miq. FI. Ind. Bat. I. pt. 2. p. 519 ; Kurz For. 
Flora Burmah, I, 191: Blume Bijdr 132; Oliv. Journ. Linn. Soc. v. 
Suppl. ii 26; W. & A. Prodr. 91 ; Dak. & Gibs. Bomb, FL, Suppl. 12, 
T. aurantiola^ Lour. FI. FI Coch. I, 189; Wall. Gat. 6381. Limonia 
trifoliata. Linn,; Burm, FL Ind. t. 35, f. 1. ; Bl. Bijdr. 132. L. diacanfha, 
DC. Prodr. i. 536. 

Nicobar Islands : Kurz, Distrib. British India and various tro- 
pical countries, but often doubtfully wild. It is possible this may not 
really he indigenous in the Nicohars, as these islands have for ages been 
frequented by Malayan pirates, who may have inadvertently introduced it. 

11. Luvijhoa, Hamilt. 

Glabrous, climbing shrubs, usually armed with axillary (often 
hooked) spines. Leaves 3-foliolate ; leaflets coriaceous, quite entire. 
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Mowers in axillary fascicled or panicled racemes. OaZi/^ cupuUr entire 
or obscnrely 4-6.1obed. Petals 4-6, free, linear-oblong, thick, imbricate. 
Sata.. si 10, inserted around a cupular annular or elevated disc; 
f aments equal or not, linear- subulate, free or cuneate ; anthers linear or 
linear-oblong. Ovary 2-4-celled; style stout, deciduous, stigma capitute ; 
ovules 2, superposed in each cell. Berry large ellipsoid, with a thick 
rind 2-3-seedei Seeds large, ovoid ; testa membranous, nerved ; coty- 
ledons equal, oblong, fleshy, -DiSteib. About ' 4 species : tropical 

Asiatic. 

Leaflets oblong-lanceolate to oblong-oblan- 

ceolate ; filaments glabrous, united into 

, , 1 L. scandens* 

a tube 

Leaflets elliptic, more or less obovate; ^ 

filaments free, often woolly ^ ^ L- deutheranthera. 

1 LUTUBGA SCANBBNS, Ham. in Wall. Cat. 6382. A large woody 
climber Leaflets oblong-lanceolate to oblong-oblanceolate, acute or 
blunt, the base narrowed, nerves very obscure ; length 4 to 1- in.^, 
breadth 1 to 2 in., petiolules about -2 in. ; petioles terete, stout, 2 to o 
in long. Cymes many-flowered, short, broad, (1-5 to 2 in, across), on 
short peduncles. Flowers -5 to -75 in. long, white. Oalyx-loles short, 
obtuse Petals 4, fleshy, recurved. Stamens with glabrous fi aments 
united into a tube (sometimes for three-quarters of their length). 
Ovan, 3- to 4-cell6d. Berry of the size of a large olive, yellowish, 
obsciiely 3-lobed, the pericarp smooth. Hook-, fll. FL Br. Ind. I, 509 ; 
Knrz fi flora Burmah 1,191; Wight 111. i. 108; Oliv. in Journ. 
Linn. Soc. v. Suppl. ii. 43 ; Hot. Mag. t. 4522. Pierre For. Flora Coch. 
Chine t 288. Limonia scandens, Roxb. f 1. Ind. ii. 380. 

Malacca: Maingay (Kew Distrib.) No. 285. Distsib, British India. 

2 Lbvunga eleuthebanteeba, Dalz. in Hook. Kew Journ. Hot. II. 
258. A woody climber like the last, the spines usually hooked ; leaflets 

elliptic and usually more or less obovate, shortly and abruptly acumi- 
nate • main nerves 8 to 12 pairs, slightly prominent. Cymes axillary, 
many or few-flowered. Filaments free, often woolly in the upper part. 
Fru^ as in the last. Hook. fil. FL Br. Ind. I. 511 ; Oliv. in Journ. Linn. 
Soc. V. Suppl. ii. 44; Dalz. & Gibs. Bomb. Elor. 30. L. tavoyana, Lindl. 
in Wall. Oat. 6383. L. scandens and eleutheranthera, Thwaites, Enum. 
47, 48, 406. Trifhasia sarmentosa, Blume Bijd. 132 ; Miq. FI. Ind. Bat. 


I. pt. 2, p. 520. 

Perak: common. Pahang. Penang.— Distrib. Malayan Archi- 
pelago, W. Peninsula of British India, Ceylon. 

This plant difiers from L. scandens (to which it is closely allied) in 
having more obovate leaves, with much more distinct nervation, and 
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free filaments wMcli are often woollj. It appears to be pretty widely 
distributed in Java, and is I tbink witbout doubt Blume’s Tri^hasia 
sarmentosa* 

12. Pauamignya, Wight. 

Erect or climbing shrubs, unarmed, or with axillary spines. Leaves 
1-foiiolate, the joint often obscure, quite entire, sub coriaceous, persistent. 
Flowers rather large, axillaiy, solitary or fascicled. Calyx cupular or 
small, and 4-5-lobed. Petals 4-5, free, imbricate or rarely induplicate- 
valvate. Stamens 8-10, inserted round a columnar disc ; filaments free, 
linear, equal or subequal, anther linear-oblong. Ovary 3-5-celled ; style 
elongate, deciduous ; ovules in each cell solitary, or 2 obliquely super- 
posed. Berry ovoid or subglobose, often contracted at the base, 1-5- 
seeded, rind thick. Seeds large, oblong, much compressed, testa mem- 
branous ; cotyledons fleshy, equal. — Distrib. — Species 6 ; tropical Indian. 

Spines short, solitary, axillary, curved, pubes- 
cent ; flowers *7 in. long, on slender pedicels (IP. armata. var. 
longer than themselves ... ... C andamanica. 

Spines long, in pairs, stipular, straight, glabrous ; 

flowers *35 in. long, on short pedicels ... 2 P. longispina. 

1. Paramignya armata, Oliver in Journ. Linn. Soc. Y. SuppL 
II, 43, YAR. ANDAMANICA, King. A scaudent shrub; young branches 
slender, puberulous, speedily becoming glabrous. Leaflets elliptic or 
elliptic-oblong, sub-acute or acute, the base rounded ; glabrous except 
(when young) the upper surface of the midrib near the base ; the 
reticulations and the 10 to 12 pairs of spreading main nerves slightly 
prominent on the lower surface when dry, the glandular dots also 
rather prominent; length 4 to 5*5 in., breadth 1*5 to 2*75 in.; petiole 
*5 in., pubescent when young especially on the upper surface. Spines 
short, solitary in the axils below the pedicels, slightly cnrved, pube- 
scent. Flowers axillary, in pairs, on slender sparsely pubescent pedicels 
longer than themselves; pedicels 1*25 to 1*5 in. long, bracteolate at 
the base. Calyx short, deeply divided into 5 broadly obtuse, spreading 
lobes. Petals abont five times as long as the calyx, linear-oblong, obtnse, 
glabrous, *6 in. long. Stamens 10, free, almost as long as the petals : 
the filaments rather thick and woolly below, slender and glabrous 
towards the apex ; anthers narrowly oblong. Disc short, cylindric ; 
not broader than the ovary. Ovary ovoid ; style elongate, crowned by 
the discoid stigma, all glabrous. Fruit globular or turbinate, smooth, 
•5 to *65 in. in diam. 

Andaman Islands : common. 

This diflers from the typical P. armata, Oliver, as it occurs in 
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Western Peninsular India and in Cejlon, mainly in tlie size of its 
leaves, and in its flowers being less numerous in t heir axils. In its 
flowers it agrees well witli the typical form. It also reseniMes P. 
monophylla, W. and A. ; but the filaments of the stamens of that species 
are glabrous or nearly so, and taper suddenly to a short point, while the 
filaments of this are thick and woolly in the lower three-fourths, the 
upper fourth being filiform and glabrous. The ovary of this is glabrous, 
of that pubescent; moi’eover the flowers of this are on long filiform 
pedicels which arise by pairs from the axils ; while in P. monophylla 
the pedicels are short, and are united above the point of origin from 
the axil. The calyx of F. monophylla is besides longer, but much less 
deeply lobed ; it is also pubescent or tomentose, while the calyx of this 
is glabrous. The disc in this plant is nothing more than a short 
gynophore. 

2. Paramiokta LONGiSPiNA, Hook. fil. PL Br. Ind. I, 611. A small 
rigid glabrous tree ; branches rather stout, armed with stoiit straight 
spines *75 to 1*5 in. long, and rising from each side of the insertion of the 
petioles. Leaves elliptic-oblong to elliptic, acute or obtuse, the base 
rounded, nerves indistinct, length 2*6 to 4*6 in., breadth I’l to 1*75 in., 
petiole *2 in. Flowers *36 in. in diam. , axillary, solitary or 2 or 3 
together, pedicels short. Oalys^ b-toothed. Petals oblong, obtuse. 
Stamens 10, equal, glabrous ; anthers narrow, as long as the filaments, 
apicnlate. Ovary glabrous, standing on the disc (gynophore) : style 
stout, cylindrio ; ovules iu pairs. Fruit OYoid^ much apiculate, 1*26 to 
1*75 in. long, glabrous, 3 or 4-oelled ; the pericai^p coriaoeo as. Seeds 
compressed, beaked. Aialantm longispina^ Kurz Jouru. As, Soc. Bengal, 
for 1872, pt. 2, p. 296. Paramignya angulata, Kui'z For. Flora Burmah, 
I, 194. Qonocitrus unpfZato, Kurz in Herb. Calc. Gitrus angulata^ Willd. ? 
Limonia anguJata, W. & A. Prodr. 91 ; Miq. FI. Ind. Bat. I, pt, 2. p. 621, 
Malacca : Maingay (Kew Distrib.) 1. c. 286. Perak : Scortechini 
Distbib. — B urmah, 

13. Atalantta, Correa. 

Unarmed or spinous shrubs or trees. Leaves alternate, 1-foliolate, 
coriaceous, persistent, quite entire or crenulate; stipule-like scales 
often present at the base of the petioles and spines, which belong to 
undeveloped leaf-buds. Flowers axillary, rarely terminal, fascicled or 
or in short racemed corymbs, or panicles, i^arely solitary. Gahjx 3-5- 
lobed or, parti te-rarely irregularly split. Petals 3-6, free or adnate 
to the stamens and united with them into a tube, imbricate. Stamens 
6-8, rarely 16-20, inserted round an annular or cupular disc, filaments 
free or irregularly connate, subequal or the alternate shorter ; anthers 
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sliortj ovate-oblong, oi" base cordate. Ovary % or 4-, rarelj 3- or 5- celled : 
style deciduous, stigma capitate ; ovales solitary or 2 collateral io e:icli 
cell. ■ large, STib-globose, I-5-eelled, l-b-seeded, rind thick. Seeds 

oblong ; cotyledons flesby, plano-convex.--~-DiSTKiB.--- Species about 10, 
chiefly tropical Asiatic. : 

Armed; leaves 1*25 to 2'5 in. long ... 1. A. monophylla. 

Unarmed; leaves 4 to 6 in. long ... ... 2. A. Eoxburghiana. 

1. Atalantia MONOPHYLiiA, Correa Ann, dn Mas. YI, 383. A large 
shrub or small tree : the young branches- sometimes pubescent at the 
very tip, usually more or less armed with short, solitary, straight, axiilaiy 
spines. Leaves lanceolate, oblong-ovate, ovate or elliptic ; the apex 
obtuse, often notched, the edges entire, the base slightly ciineatc ; both 
surfaces glabrous, the nerves and reticulations rather distinct \Yheii 
dry; length 1*25 to 2*5 in., breadth '6 to 1*2 in.; petiole *2 to *3 in. 
puberulous. Floioers *35 to *5 in. in diam., in lax axillary racemes or 
cymes, the pedicels puberulous, slender, longer than the flowers ; buds 
sub-globose or obovate. Oalyx irregularly lobed, glabrous, the edges 
scarious. Petals oblong, obtuse, *3 to *4 in. long. Stamens 8, or fewer ; 
the filaments broad and united into a tube, their apices free and fili- 
form, the anthers ovate. Ovary sessile, on a small annular disc. Berries 
ovoid at first, globose when ripe, *6 to *8 in. in diam. Hook. fil. Fi. 
Br. Ind. I, 511:" Micp Fi. Ind. Bat. T, Pt. 2, p. 519; Kurz For. Flora 
Burmah I, 195 : DO. Prod. I, 535; W. and A. Prodr. 91 ; Wight III. T, 
108; Wall. Cat. 6853; Oliv. in Journ. Linn. Soc. v. Suppl. If, 24: 
Dalz, and Gibs. Bomb. Flor. 28, A. florihunda, Wight, Ic. t. 1611. A. 
platistigma, Wight 111. I, 108. Limonia monojphylla, Linn. ; Boxb Cor. 
PL I, t. 82 ; FI. Ind. II, 378. Turrma vii'ens, Hellen. in Act. Holm. 
1788, t. 10, f. I, (not of Linn.). Tricliilia spinosa^ Willd. ; DC. Prodr. 
I, 623. Rheede Hort. Mai. IV, t. 12 ; Biirm. FI. Zeyl. t. 65, f. I. 

Penang, Kedah, Andaman and Nicobar Islands. Distrib. — B ritish 
India, in Sylhet, and in the Peninsula, Ceylon. 

The plant named A. macrophylla by Kurz (For. FI. Burmah I, 195), 
of which there are excellent specimens in the Calcutta Uerbariurn, seems 
to be only a luxuriant form of this. I can find no characters in which 
it differs, except size. 

2. Atlantia Roxbueghiana, Hook. fil. (not of Oliver), FL Br. Ind. 
I, 513. A glabrous shrub or small ti^ee : young branches slender, s])ine- 
less- Leaves thinly coriaceous, elliptic or eliiptio-oblong, tapering to 
each end, the apex sub-acute or shortly acuminate ; the base cmieate, 
rarely rounded; main nerves 10 to 14 pairs, spreading, slightly promi- 
nent underneath when dry; length 4 to 6 in., breadth 1*75 to 2*25 in., 
petiole ‘3 in. Bacemes short, few-flowered, axillaiy. Flowers nearly *5 

J. n. 29 
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in. ill diam., buds globose. Galyx witli 4 obtuse lobes. Petals 4, 
obovate. Stamens 8; tbe anthers oblong-ovoid ; filaments free, short, 
subulate. Ovary ovoid, sessile, 2-celIed. Berry globose when ripe, 
glabrous, *6 to *8 in. in diam. Hook, fit FI. Br. Ind. I, 513. Sclero^ 
stylis Boxhirghiif Wight, Ic. t. 72. Amyris smplicifoUayBjOxK FI. Ind, 
11,244. 

Perak: common. Penang, Malacca ; Griffith (KewDisfcrib.) hro.537. 

There are in the Calcutta Herbarium a large number of fruiting 
specimens of this from Perak; but not a single one in flower. These 
specimens agree so entirely with Roxburgh's figure of Amyris swipUci- 
folia in the Calcutta Herbarium (of which Wight’s Ic. 72 is a copy) 
and with Griffith’s Malacca specimen (Ho 537), that I have no hesitation 
in referring them to the same species. The description of the flowei's 
given above is copied from Sir Joseph Hooker’s FI. Br. Ind. I, 513. 

Oeder XXIV. SIMARIJBE-JI. 

Trees or shrubs, usually with bitter bark. Leaves alternate, often 
large, pinnate or rarely simple ; stipules 0 or deciduous. Inflorescence 
axillary, racemose, paniculate or cymose, rarely spicate. Flowers usually 
diclinous, regular, and generally small. Cahyv 3-5-lobed, valvate or im- 
bricate. Petals 3-5, very rarely 0, hypogynous, valvate or imbricate. 
Lise annular or elongate, simple or lobed, rarely 0. Stamens as many 
or twice as many as the petals, rarely indefinite, inserted at the base of 
the disc ; filaments free, often with a scale at the base ; anthers oblong, 
usually introrse, 2-celled, dehiscing longitudinally. Ovary free, 1-6- 
celled, usually deeply lobed, less often entire ; styles 2-5, free, or more or 
less united, stigmas capitate ; ovules usually solitary in each cell, rarely 
more numerous, raphe ventral, micropyle superior. Fruit drupaceous, 
capsular, or occasionally samaroid, usually of 2-6 distinct carpels. Seeds 
usually solitary, erect or pendulous, albuminous ; embryo straight or 
curved, radicle superior.— Distrib. Tropical and subtropical regions of 
both hemispheres ; genera 30 ; species about 130. 

Ovary deeply 4- or 5- lobed; fruit separat- 
ing into cocci ; leaves pinnate. 

Stamens 8 to 10, filaments with dilated 
ciliate base§ ... ... 

nsonia. 

Stamens 4. 

Disc entire : flowers in branching 

panicles; leaves glabrous ... 2, Pia^asma, 

Disc4-lobed; flowers in small cymes, 
collected in long narrow panicles ; 
leaves pubescent ... ... 3. Brucea. 
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Stamens 5 ; disc S-loloed ; flowers in long 
mncli-branclaed panicles ; leaves glab- 
rous ... ... ... 4. Burycoma. 

Ovary not lobed ; fruit not separating into 

cocci ^ leaves simple ... ... 5. Irvinyia, 

1. HARRISONIA, Brown. 

G-labrous spiny shrubs. Leaves unequally pinnate or l-foliolate. 
Floivers hermaphrodite, in bracteate cymes. Calyx small, 4-5-fid. Petals 
4^5, longer than calyx. Disc hemispherical. Stamens 8-10, dilated at 
the base. Ovary globose or 4-5-lobed, 4-5-celled ; styles connate or 
distinct at the base ; ovules solitary, pendulous. Fruit a small globose 
berry. Seed solitary, sparingly albuminous. — Disteib. Tropics of 
Old World and of Australia. Species 3-4. 

1. Harrisonia BROwJiii, A. Juss. in Mem. Mus. Par, XII, 517, 540, t. 
28. A shrub ; young branches slender, glabrous, lenticellate, often armed 
with sharp conical piickles usually in pairs. Leaflets 3, ovate to 
rhomboid, acuminate, coarsely serrate; the terminal one the largest, 
petiolulate, and much narrowed at the base ; the two lateral sessile and 
slightly narrowed ; length fi’om *6 to 1 in. Floivers 1 to 3, when ex- 
panded *3 in. long, tetramerous, from small axillary tubercles on slender 
pedicels from *5 to *75 in. long, buds globose. Petals lanceolate, 
reflexed. Stamens 8, erect, as long as the petals ; filaments with dilated 
concave hairy bases, antliei’s ovate. Ovary deeply 4-iobed, 4-celled, 
glabrous. Fruit pisiform, depressed, 3-2- or even 1-celled by abortion, 
each cell one-seeded ; pericarp coriaceous, glabrous. Planch, in Hook. 
Lond. Journ, Bot. V. 569 ; Bentb. PL Austral. I, 376. 

S. Andaman: Knrz, King’s collectors. Disteib.— Timor., X. Austra- 
lia. Philippines. 

2. PiCEASMA, Blume. 

Trees or shrubs with bitter properties. Leaves unequally pinnate. 
Floivers small, declinous or polygamous, in axillary panicles. Calyas 
very small, 4-5 toothed. Petals 4-5, valvate, very often increasing after 
flowering. Disc thick, entire. Stamens 4-5, not scaly, hairy. Ovary 
3-5-partite, free ; style distinct at the base and apex, but united in the 
middle, stigmas simple ; ovules erect, solitary. Fruit of 1-3 fleshy or 
coriaceous drupes. Seed erect, albuminous. — Disteib. India, Malay 
Archipelago, China, Japan, West Indies, Brazil. Species about 4. 

I. PrCRASMA jAYAmcA, Blume, Bijdi*, 248. A tree 30 to 60 feet high; 
young branches glabrous, dark -coloured, rather slender. Leaflets 3 to 7, 
membranous, elliptic-oblong, elliptic-lanceolate or elliptic, more or less 
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acuminate or caudate-acuminate, the edges entire or ( especially in old 
leaves) tliickened and minutely undulate, the base narrowed or rounded ; 
both, surfaces glabrous ; main nerves 4 to 6 pairs, ascending, curved, 
ratlier proiniaent and pale beneath in adult leaves. Panicles axillary, 
on long peduncles, branchiug. numerous, crowded at the 

extremities of the brancblets, 4-merous, *15 to ‘25 in. in diani. 8epals 
broadly ovate, spreading, pubescent, minute. Petals much larger than 
tlie sepals, ovate, concave, nerved, puberuloiis. Stamens 4 ; tlie filaments 
pubescent in the male, villous in the female flower. Orury deeply 
4-lobed, puberuloiis j tbe disc entme, woolly. single ; stigmas 4, 

reflexed. Fruit of 1 to 3 sub-globular coriaceous drupes seated on the 
enlarged disc, and surrounded by the enlarged coriaceous curved petals. 
Benn. Plantae Javan. Bari or. 197. t. 41 ; Plancb. in Hook. Loncl. Journ. 
Bot, Y, 573; Hook. fll. PL Br, Ind, I, 520 ; Kiirz for Mor. Burma, I. 
201. P. ■yzepaZcw.siV, Benn, in Wall. Cat. sub Ho. 8506. (Litb. Cat. p. 287) ; 
Pi. Jav. Ear. 201 ; Planch, in Hook, donrii. Bot. Y, 573. P. andamanica^ 
Kurz Andam. Rep. App, lY ; Hook. fil. FI. Br. Ind. I, 520 ; Pmcea 
Wall. Cat. 7499. B. duhia^ Stead. Homencl. Wall. Cat. indeterminata^ 
Ho. 9037. 

Alulacca, Perak, Andamans. Distrib. — ]\ falayau Arehipelngo, snb- 
Himalayan tracts, Assam, Khasia Hills and Biirmah, in British India, 

I can find nothing to distinguish P. nepalensis Benn. and P. cmdmna- 
nica, Kurz from P. javauica^ Blame. In fact Kurz himself reduced his 
species P. andamanica to P. javanica; and in his latest book (The Flora 
of British Burmali ), he docs not give the name P. andamanica, which 
was in fact originally published in a hastily prepared official report. 
And, as for P. nepalensis, Benn. — its author declares in Ids original 
description of it, that it diffiers from P. javanica, BL, only by having 
sometimes as many as seven leaflets, and in their being more acuminate 
than is usual in specimens from Java. 

3. Brugea, Mill. 

Bitter trees or shrubs. Leaves large, unequally pinnate. Flotvers 
in minute, numerous, very small cymes, collected into long narrow axil- 
lary panicles. Calyx minute, 4-partifce, imbricate. Petals 4, minute, 
linear, imbricate. Disc 4-lobed. Stanmis 4, inserted beneath the disc, 
filaments naked. Ovary 4dobed, or consisting of 4 entirely free car- 
pels. Lrupes 4, entirely free, ovoid, somewhat fleshy. Seed solitary, 
exalbiiminons.—DiSTErB. Tropics of Old World and of Australia. Spe- 
cies 6. 

1. Bhucea su.mateaka, Boxh. FI. Ind. I., 449. A shrub 4 to 6 feet 
high; young branches rather stout^ tawny-pubescent. Leaflets about 
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9 , membranous, lanceolate, acuminate, very coarsely dentate-serrate ; tlie 
base oblique, acute, or obtuse ; both surfaces, but especially tlie lower, 
softly yellowisb-pubescent, 1*5 to 3*5 in. long (the whole leaf from 10 to 
14 in. long), petiolule *15 to *25 in. long. Panicles often as long as the 
leaves, very narrow. Flowers minute, purple, in short distant cymules ; 
the sepals smaller than the petals, both pubescent. Stamens about as 
long as the petals, the filaments short. Drupes black when ripe, oval, 
glabrous, *15 to *2 in. long. DO, Prod. IT, 88; Wall Oat. 8482 ; Blame 
Bijdr., 1167 ; Planch, in Hook. Lond. Journ. Bot. v., 575 ; Hook. fil. PI. 
Br. Ind. I, 523 ; Kurz For. Flora, Burma, I, 202. 

In all the provinces except the Andaman and Nicobar Islands. — 
Disteib. Malayan Archipelago, British India. 

4. Eurycoma, Jack. 

Shrubs or small trees, with hitter hark. Leaves very large, un- 
equally pinnate, with entire glabrous leaflets. Flotvers polygamous, in 
much-branched sub-terminal glandular- hairy panicles. Calyx minute, 
5- toothed, valvate. Petals 5, induplicate- valvate. Disc consisting of 5 
glands alternating with the stamens. Stamens in male and hermapliro- 
dite flowers 5, smaller in the latter ; filaments attached to the base of 
the petals. Ovary 5-partite, free ; styles 5, connate, stigmas distinct. 
Drupes 3-5, stipitate. Seed solitary, pendulous, exalbumiuous. — Disteib. 
Malaya, Philippines. Species 2. 

Branches 1 in, thick, rusty-pubescent ; petals 

‘25 in. long, thick, pubescent on both surfaces 1. F, longifolia. 

Branches *25 in. thick, glabrous, pale ; petals 

*35 in. long, thin, glabrous inside ... 2, F. apicidaia. 

1. Eurycoma longifolia, Jack Roxb. EL Ind. ed. Carey, II, 307. 
A shrub or small tree; young branches about 1 in. in diam., densely 
rusty-tomentose, -with large cicatrices. Leaves 18 to 24 in. long; the 
leaflets nnmerons, coriaceous, oblong-lanceolate, acute, entire ; the base 
oblique, cuneate ; both surfaces glabrous, the upper shining ; length 
3 to 4 in., breadth ‘75 to J in. Panicles usually shorter than the leaves, 
much-branched, many-flowered, clothed (especially in the younger parts) 
with rufous glandular hairs. Calyx much shorter than the corolla, the 
segments ovate, spreading. Petals thick, erect, ovate-lanceolate, purple, 
pubescent, slightly glandular in the upper half outside, *25 in. long. 
Stamens longer than the calyx, alternating with 5 rather large bilobed 
ciliate glands which are large in the male and small in the hermaphro- 
dite. Fruit of 1 to 5, stipitate, narrowly ovoid, apiculate, ridged drupes, 
*5 in. long and *25 in. diam, ; the pericarp coriaceous, purple, glabrous. 
DC. Prodr. ii. 86; Wall. Cat. 8522; Planch, in Hook. Lend. Joiirn. 
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Bot. V. 584. B, merguensis, Planoli. I. c.; F. tamyana, Wall. Cat,, 8523 ; 
Hook. fil. FL Br. Ind. I, 521 ; Kiirz For Flora Barmali. T, 202. 

In all the provinces except the Andaman aud Hicobar islands. 
Distkib. — M alayan Archipelago, Philippines, Biirmah. 

2. Eurygoma apiculata, a. W. Bennett in Hook. fil. FI. Br. Ind. 
I, 522. A shrub or small tree ; young branches about *25 in. thick, 
nearly glabrous, rather pale. Leaves 12 to 15 in. long ; the leaflets 
numerous, sub-coriaceous, oblong-lanceolate, shortly and rather abruptly 
acuminate ; the base acute, very slightly oblique ; both surfaces glabrous, 
dull; length 2*5 to 5*5 in., breadth 1 to 1*7 in. Panicles shorter than the 
leaves ; the lateral branches short, slender, few-flowered, clothed, espe- 
cially towards the extremities, with short, black glandular hairs. Calyx 
much shorter than the corolla, the segments sub-erect, ovate, acute. 
Petals thin, erect, linear, glabrous inside, glandular outside, *35 in. long. 
Stamens about as long as the sepals, alternating with very minute 
entire glands. Fruit &,s in F . longifoUa, 

Penang : Perak, not so common as the last. 

This species conies very near H. longifolia^ Jack., the chief distinction 
being in the flowers. The branches are also very much thinner than 
those of F. Io7igifolia, and they are glabrous ; the panicles have shorter 
and fewer-flowered branches. 

5. lEVlNGIA, Hook. f. 

Glabrous insipid trees. Leaves simple, coriaceous, entire, with 
deciduous stipules. Flowers hermaphrodite, in axillary panicles, ebrae- 
teate. Oalyoc small, 4-5-partite, imbricate. Petals 4-5, imbricate. 
Lise very large, cushion-shaped. Stamens 10, inserted beneath the 
disc, filaments long, slender. Ovary conical, compressed, 2-celled, 
entire; style vsimple, terminal ; ovules solitary, FVmiJ drupaceous, large, 
with 1 pendulous exalbuminous seed. Four species — 3 Tropical African, 
and 1 Malayan. 

1. Irvinoia malayana, Oliver ex Hook. fil. FL Br. Ind. I, 522. 
Young branches glabrous, striate. Leaves coriaceous, glabrous, elliptic, 
acute, entire, the base rounded; main nerves 14 to 16 pairs, spreading, 
curved, inconspicuous : length 3*5 to 5*5 in., breadth J’75 to 2*4 in., 
petiole *6 to *7 in. Panicles axillary, little-branched, shorter than the 
leaves. F'Zo^^;er5 small, hermaphrodite. OaZya?- Zo6e.9 ovate, obtuse. Petals 
twice as long as the calyx and equal to the stamens, reflexed after 
flowering. Fisc large, bearing the conical ovary in the middle of it. 
Fruit a glabrous compressed drupe, 2 in. long and nearly 1*5 in. in 
diam. 

Malacca ; Maingay (Kew Bistrib.) Ho. 468, 
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Order XX Y, OCHXAOB^. 

Grlabrons trees or slirubs. Leaves alternate, simple, (Tery rarely 
pinnate) coriaceons ; stipules 2. Ltftorescence panicle cl or occasionally 
umbellate (rarely flowers solitary) , bracteate. Flotoers bermapbrodite, 
conspicuous* 4-5, free, imbricate, persistent. Petals 5, rai^ely 

4 or 10, free, bypogynous, imbricate, longer than tbe sepals, deciduous. 
Lise enlarged after flowering, occasionally 0. Stamens 4, 5, 8, 10, or 
indefinite, inserted on tbe disc, filaments persistent; anthers basifixed, 
sometimes deciduous, dehiscing longitudinally, or often opening by 
terminal pores. Omr^/ short, 2-celled, or elongate and l~10-celied ; 
placenta asile or paxuetal ; style simple, subulate, acute, I’arely divided 
at tbe extremity, stigmas simple, terminal ; ovules 1-2 in each cell, or 
indefinite, ascending or rarely pendulous, raphe ventral, micropyle 
superior. Fruit indebiscent, drupaceous or baccate, compound ; each 
drupe or pyrene 1-4 seeded; or capsular and 1-5-celled with septicidal 
dehiscence. Seeds solitary, few or numerous ; albumen fleshy or 0 ; 
embryo straight or rarely curved, radicle superior or inferior. — Distrib. 
Tropical regions of both hemispheres, but chiefly American. Species 
about 160. 

Tribe 1. Oohneji. Ovary 2-10-celled; ovules solitary in each cell, 
exalbuminous. 

Stamens GO ; flowers paniculate ... ... I. Ochna, 

Stamens 10 ; flowers paniculate or umbellate 2. GompMa^ 

Sepals, petals, and stamens 4 ... ... 3. Tetramerista, 

Tribe 2. EoTHEMiDEiB. Omry imperfectly 5-celled; ovules 2 in 
each cell. Seeds albuminous. 

Stamens 5 ; with alternate staminodes ... 4. Futhemis, 

1. OcHNA, Linn. 

Glabrous trees or shrubs. Leaves alternate, simple, serrate, rarely 
entire, 2- stipulate. Flowers large, yellow, in bracteate panicles or 
umbels. Sepals 5, coloured, persistent. Petals 5-20, deciduous. Lise 
thick, lobed. Stmnevs cx), shorter than the petals, filaments short or 
elongated; anthers opening longitudinally, deciduous. Ovary deeply 
3-lO-lobed, lobes 1-celled ; styles entirely connate or distinct at the 
apex; ovules solitary in each cell, axile. Fruit 3-10 drupes, seated on 
the broad disc. Seed erect, albuminous, — Distrib. Tropical Asia and 
Africa. Species about 28. 

1. OcHNA Wallichii, Planch, in Hook. Lond, Journ. Bot. V, 650. 
A small tree, with elliptic or elliptic-oblong, sub-crenate, sub-serrate 
or entii*e, acute leaves, with cuneate or sub-rounded bases ; the main 
nerves sub-horizontal, faint; length 3 to 5*5 in. ; breadth 1'5 to 2*5 in. ; 
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petiole *15 to *2 in. SHpules very minute. Floivers 1'5 in. in diam,, 
in short lateral panicles, the pedicels 1 in. or more in length. Sepals 
ovate or lanceolate, nsually refiexed in frnit. Petals iB^Tgev than the 
sepals, linear, deciduons, shorter than the ■filiform persistent 

filaments. longer than the stamens, cnneate to the apex, or the 

apices free and spreading. Drupes oYoid^ about *5 in. long. Hool^ 

FI. Br. Tnd. (excl. syn. 0, stipulacea^ Colebr. MSS. ). 0. nitida^ Wall. 
Oat. 2894 (not of Thunbg.) ; Planch, in Hook. Joiirn. Bot, V, 663; 
Kurz For. FI. Burm. I, 205. 0. squarrosa, Kurz Andaman .Report 

IV (not of Linn.). 0. andamanica, Kurz Andam. Rep. Ed. II, 33 ; 
Journ. As. Soc. Bengal, for 1872, pt. 2, 296 ; For. Flora Bunn. I, 205. 
0. oUusata, DO. Wall. Oat. 2805, B. 

Andaman Islands. — Distrib. Burmah. 

Elurz distinguished his species 0. by the styles 

free and spreading at their apices, while the fruiting sepals are reflexed. 
But I do not find that these two characters are at all constantly asso- 
ciated. In other respects, Kurz’s characters of 0. WanicJiiL and 0. 
andamanioa are identical. 0. sHptilacea^ Oolebr., reduced to this by 
Mr. A, W. Bennett, in FL Br. Ind., appears to me to be distinct. 

2. Gomphia, Schreb. 

Glabrous trees or shrubs. Leaves alternate, shining, 2~stipulate. 
Flowers yellow, in axillary or terminal racemes or umbels. Sepals 5, 
coloui’ed, persistent. Petals 5, imbricate. Disc thick, lobed. Stamejis 
10, inserted at the base of the disc, filaments very short, anthers open- 
ing by terminal pores. Ovary deeply 5-6-lobed, lobes 1-celled ; styles 
connate, stigma simple ; ovules solitary in each cell, erect. Drupes 5 or 
fewer, seated on a broad disc, 1-seeded. Seed> erect, exalbiiminoiis. — 
Distrxb. Cliiefly tropical South American : a few in Asia and Africa, 
Species about 80. 

Flowers in diffuse panicles ... ... 1. 'G. sum a Iran a. 

Flowers in corymbs ... ... ... 2. G, Hookeri. 

1. Gomphia sumatrana, Jack in Mai. Misc. Ho. 5, p. 29 ; Hook. 
Bot. Misc. II., 77. A tree 22 to 40 feet high ; young branches 
slender, pale. Leaves coriaceous, narrowly elliptic-oblong, tapering to 
each end, the edges serrulate or sub-entire ; main nerves numerous, 
sub-horizontal, very faint, as are the reticulations ; iiitranmrginal nerves 
from base to apex, two or thi’ee, rather distinct when dry ; length 3*5 
to 7 in., breadth 1*15 to 2’25 in., petiole *15 in. Panicles tevmmnl^ 
longer than the leaves, branching. Flowers numerous, *35 in. in diara. 
Sepals narrowly ovate, veined. Petals larger than the sepals, broad, 
retuse and indexed at the apex. Anthers linear, niucii longer tiian 
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tbe short filaments. Ovaries h \ styles longer than the stamens, quite 
connate. Pipe carpels ohovate or reniform, shining. Hook. fil. PL Br. 

Ind. I, 525 ; Knrz For. Flora Bnrm, I, 206; Miq. PL Ind. Bat. T, pt. 2, 

675 ; Wall. Oat. 2803. G. sumatreyisis, Planch, in Hook. Ic. PL t, 712, 
and Hook. Lond. Journ. Bot. YI. 2. Ochna crocea, Gniff. Hot. lY. 463. 

Bf pulcherrima^ Wall, Cat. 2518. 

In all the provinces except the Nicobar and Andaman Islands : 
common.— Djsteib. Borneo, Sumatra. 

This is very near indeed to G. angustifolia, Yahl. ; the only differ- 
ences that I can find between the two being that in this the petals are 
larger, with more refi.exed edges, and the panicles are larger and more 
difiuse. 

2. Gomphia. Hookeri, Planch, in Hook. Lond. Journ. Bot. YI, 3. 

A tree ; young branches dark-coloured. Leaves coriaceous, ovate>oblong 
to oblong-lanceolate, the base naiTowed ; main nerves faint, much 
curved upwards, no continuous intramarginal nerve; upper surface 
shining, the lower dull; length 2;5 to 6 in., breadth 1 to 2 in., petiole 
1*5 to *35 in. Ploivers *35 in. in diam., in lateral or terminal, crowded, 
minutely bracteolate umbels ; the pedicels slender, *5 to *7 in. long*. 

Sepals lanceolate. Petals very deciduous, about as long as the sepals, 
oblong, obtuse, not narrowed at the base. Anthers deciduous, elongate, 
about as long as the slender persistent filaments. Ovaries 5 ; styles 
much longer than the stamens, quite connate. Pipe carpels sub-globular 
or obovoid, smootli, *2 in, diam. Hook. fil. PL Br. Ind. I, 525. 

In all the provinces except the Nicobar and Andaman Islands. 

In the flowers of difierent individuals, the disc varies in thickness, 
being in some as thick as the ovaries are long, while in others it is 
comparatively shallow. 

Yar. corymbosa ; flowers in corymbs, which are sometimes com- 
pound ; the lengthened rachis of the inflorescence rough from the 
transverse cicatrices of the fallen bracts ; shrubby, 

3. Tetrambrista, Miq. 

Shrubs or trees. very large, coriaceous, entire. Floivers in 

axillary racemes with large foliaceous bracts. Sepals 4, imbricate, 
persistent. Petals 4, persistent;. Stamens 4, the filaments with dilated 
bases, the anthers with sutural dehiscence. Ovary 4-angled, 4-eelled, 
the style entire. Fruit baccate, globose ; the pericarp leathery, — Distrib. | 

Malaya. Species 1 or 2. 

1. Tetramerista glabra, Miq., PL Ind. Bat. SuppL, 534. A 
glabrous tree 30 to 50 feet high ; young branches stout, with shining, 
rather pale bark. Leaves narrowly obovate or oblanceolate, sub-sessile, 

J. II. 30 
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the apex obtuse ; the base much uarrowed, minutely sagittate ; upper sur- 
face shining, the lower dull, chocolate-coloured when dry ; main nerves 
numerous, sub-horizontal ; length 5 to JO in., breadth X’25 to 2*75 in., 
petiole under ’1 in. Flowers I in. in diam., in long-pedunculate axillary 
umbellate racemes ; pedicels about *5 in. long, each with a sepal-like 
bract near the dower. Se;pals coriaceous, oblong, obtuse. Petals linear- 
lanceolate, about as long as the sepals and I'efLexed like them. Stamens 
elongate, shorter than the reflexed filaments. Omn/ ovoid, obscurely 

4- angled. single, stigma minute, ovoid- globose, 1*25 

to 1*5 in. long, sub-glabrous, the calyx and corolla persistent ; the 
pericarp thick, fleshy. Bennett in Hook. fil. M. Br. Ind, I, 526. 
Andstrodadus ? sagittatiis^'WdM. lOhh. 

Singapore ; Wallich. Perak : Wray, Scorteohini, King’s collector. 
Distrib. Sumatra. 

4. Euthemis, Jack. 

Glabrous shrubs. Leaves alternate, simple, shining, coriaceous, serru- 
late, with ciliate deciduous stipules. Floioers rose or white, in terminal 
or leaf-opposed racemes or panicles, bracteate. Sepals 5, imbricate, 
persistent or deciduous. Petals 5, longer than sepals, imbricate. Disc 
small, conical. Stamens 5, inserted at the base of the disc, with 
alternate staminodes, anthers opening by terminal pores. Ovary semi- 

5- celled, elongate, viscid; stjle 1, stigma entire; ovules 1-2 in each 
cell, pendulous. Krm'if a herry of 5 pyrenes, each 1-2-seeded. Seeds 
pendulous with a fleshy albumen.— Distrib. Species 4 ; all Malayan. 

Leaves spinulose-serrate ; fruit white ... 1. F . leuGocarpa, 

Leaves nearly entire ; fruit red ... ... 2. minor, 

1. Euthemis leucocarpa, Jack in Mai. Miso. No. Y., 16. A 

shrub 2 to 5 feet high: young branches rather stout, pale, glabrous, 
lenticellate. Leaves oblong-lanceolate, tapering to each end, the edge 
thickened inside the numerous spinulose serrations ; main nerves very 
numerous, curved at first, then sub- horizontal, indistinct ; length 3*5 to 8 
in., breadth 1*2 to 2 in. ; petiole *5 to 1*5 in., winged. Flowers *6 or *7 
in. in diam, shortly pedicelled, generally in pairs ; bracts ovate, acute. 
Sepals ovate, obtuse, ciliate, the two inner rather smaller. Petals longer 
than the sepals, oblong-ovate, obtuse, reflexed, A 7 itJie 7 's erect, connivent, 
suhsessile, oblong, acuminate at the apex, style filiform ; stigma small, 
simple. Berry snow-white, sufo-globukr, *2 to *35 in. in diam,, obscurely 
angled, mesocarp spongy. Boxb. El. Ind. (ed. Carey), II, 303; Pianchon 
in Hook. Ic. Plant, t. 711. Bennett in Hook. fiL EL Br. Ind. I, 526 ; 
Miq. EL Ind. Bat. Pt. 2 p. 675. 

In all the provinces except the Andaman and Nicobar islands. 
Distrib. Malayan Ai’chipelago. 
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2. Euthemis MfNOE, Jack in Mai. Misc. Ko. Y, p. 18. A small 
slirnb, similar to fclie last, bat with, neailj entire, sab-acate, obscnrely- 
yeined leaves, and red fruits. Eoxb. FI. lad. (ed, Oarej), ii, 301 ; 
Bennett in Hook. fil. FI. Br. Ind. I, 526; Miq. FI. Ind. Bat. I, 
3t.;2,:p.'675.'. . 

Penang and Singapore. — Bisteib. Malayan Archipelago. 

I give Penang and Singapore as localities for this species, on the 
authority of Hooker’s Flora of British India. It is, howevei*, now pro- 
bably extinct in both ; and I have seen no specimens from any locality 
nearer to them than the island of Bangka. In Jack’s time, this plant 
appears to have been common enough in Singapore. The plant named 
Muthemis elegantissima^ by Wallich, although doubtfully placed in 
this genus by its author, has leaves very like those of .27. leticocarpa^ but 
the main nerves curve in a very different manner. Wallich never 
found it in fruit ; but in his day plants of it were common in Singapore 
and the neighbouring small islands. This too appears now to be extinct. 
The reduction of U. elegantissima to Gomphia sumatrana, Planch, 
which was first suggested by Planchon, is in my opinion quite wrong, the 
leaves of the two being very different. 

Oedee XXYI. BFRSERAOE^. 

Trees or shrubs, mostly resiuiferous. Leaves alternate (very 
rarely opposite), imparipinnate or trifoliolate, stipulate or ex-stipulate. 
Infloresoence racemose or paniculate. Floivers regular, small, herma- 
phrodite OX' often polygamous. Calyon free, 3~6-lobed, imbricate ox* 
valvate, often minute. Petals 3-6, distinct, rarely connate, imbricate or 
valvate. H/sc annular or cupular, or absent, nsually conspucuous, fi'ee, 
or adnate to the calyx. Stamens vlb many or twice as many as petals, 
inserted at the base or margin of the disc, equal or unequal ; filaments 
free or connate at the base, smooth ; anthers dorsifixed, I'arely innate, 
2-locnlar, dehiscing longitudinally. Ovary free, I'arely 1-, more often 
2-5-celIed; style simple, stigma undivided or 2-5-lobed; ovules 2, or 
I'ai-ely 1 in each cell, anatropous, usually pendulous, rarely ascending, 
micropyle superior, raphe ventral. Fruit drupaceous, indehiscent with 
hard putamen, or separating into 2-5 pyrenes, rarely pseudo-capsular 
and dehiscent. Seeds solitary, usually pendulous, testa membranous, 
albumen 0 ; cotyledons nsually membranous, contortuplicate, I'arely fleshy 
and plano-convex, radicle superior.— Disteib. Tropical regions of both 
hemispheres; genera 15 to 19. Species abdut 250, 

Calyx, corolla, and stamens 5-merous. 

Fruit hard, woody, 3-winged, sepai'ating 

into 3 indehiscent pyrenes ... h Triomma. 
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Flowers 3-merons. 

Flowers polygamous, dimorplionis. Fruit 
ellipsoid, more or less trigonous, with 
terminal style;. endocarp bony, 1-3-celled, 
usually 1-seeded ... 

Fruit obliquely globose, 1-celled, 1-seeded. 

Calyx keeled, the segments large, con- 
niyent 

Flowers hermaphrodite, homomorphous. 

Fruit ellipsoid or sub-globose, with the 
stigmatio scar lateral or basal, more or 
less compressed on two sides, x’ounded on 
the third ; endocarp rarely bony or woody, 

1-celled, 1-seeded ... 

1. Teiomma, Hook. fil. 

A tree. Leaves alternate, exstipulate, imparipinnate ; the leaflets 
few, opposite, petiolulate. very small, in terminal panicles, 

polygamous. Calyx 5-fid. Petals small, valvate ? Stamens 10 (?) 
inserted at the base of the 5-lobed disc. Ora ry trigonous, 3-cel led 
style short, ovules 2 in each ceil. Fr eat 3-winged, 3-valved, as much 

as 2-2J inches long, containing 3 hard woody separable pyrenes. Disteib. 

A solitary species. 

1. Triomma malaccensis, Hook. i. in Trans. Limi. Soc. XXIII. 171 • 
leaflets oblique, ovate-lanceolate, acuminate, entire ; drupe ovate-caudate 
acutely cuspidate, 2*5 in. long by 2 in. broad : Bennett in Hook. fil. Fl! 
Br. Ind. I, 528. Arytera ? macrocarjpa, Miq. FL Ind, Bat. SuppL 199. 

Malacca : Griffith, Maingay. 

There is an authentic specimen in the Calcutta Herbarium of MiqueFs 
Arytera ? macrocar^pa, collected by Teysmann in the Lampongs, Eastern 
Sumatra. There is no doubt whatever of its identity with this. 

2. Canaeium, Linn, 

Reziniferoxis trees. Leaves alternate, imparipinnate, stipulate or 
exstipulate. Flowers bracteate, in terminal or axillary panicles or 
racemes, dimorphous, polygamous; those with fertile stamens and 
rudimentary ovaries being smaller, but in larger inflorescences; those 
with fertile ovary having rudimentary stamens, being laro-er but 
in smaller inflorescences. Oalyoe campanulate, 3-lobed"’or val- 

vate. Petals 3, imbricate below or valvate, usually exceeding the Ulyx 
Siamens 6, distinct, inserted on margin or outside of disc, or filaments 
confluent below and disc absent. Omnj B-celied ; ovules 2 in each 


2. Ganarium. 


3. Trigonochlamys, 


4 Santiria. 
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eell ; style various, or stigma stibsessile, capitate. usually 

ellipsoidal, more or less distinctly trigonous, with a 1-3-celled, 1--3- 
seeded stone ; cotyledons often partite, contortnplicate. Distrib. Tropi- 
cal Asia, cMefiy in Malaya. Species probably about 90. 

The genera Santiria and Ganarium are not separated from each 
other by any bold, well-marked distinction. As regards the Indian 
species of both genera, I find the following characters the most diag- 
nostic : — 

OArTAEiuM. Santiria. 

Galyx cupular or campanulate. Galyx cupular, never campanulate, 

Petals longer than broad, slightly sometimes quite fiat. 

narrowed to the base. Petals rotund, with very broad 

Pise small, annular, or thin and timncate bases. 

cuj)ular, or represented only by large, cupular, fleshy, often 

the tube formed by the united corrugated, 
filaments. dilated at the base, but 

Filaments dilated at the base and never united into a tube. 

sometimes united into a tube. Flowers all hermaphrodite and uni- 

The flowers with fertile anthers form, as are the infloi^escences. 
(practically the male flowers) 
smaller than those with fertile 
ovaries, but in larger inflores- 


In the majority of the species of Ganarium in which the filaments 
are united into a tube, I can find no other disc than that tube. 

The genus Trigo7iocMamys is also closely allied to Ga^iarmm and 
Santiria, being distinguished from both by its much larger calyx, 
depressed-globose ovary, and spherical drupe. In fact the characters of 
the three genera so overlap each other, that, in my opinion, they must 
either be kept distinct by characters more or less minute, as Messrs. 
Bentham and Hooker have done, or united into a single genus. Dr. Engler 
steers a middle course ; he keeps up Ga^tarium and Saniiria, but 
unites Trigo^iochlamys with the latter, (iividing Santiria into three 
sections: (1) Icicopsis, with one species (^. PZa^zey^om) ; (2) Trigono- 

olilamys, with four species ; and (8) Fu-santiria with 22 species. The 
section Icicopsis contains one 3-androus plant, which, as it has the 
dimorphous flowers and inflorescence of Ganarium, I have transferred 
to that genus. I admit that the drupes of the plant in question more 
resemble those of Santiria than of Ganarium : but, in the majority of its 
characters, it appears to me to agree better with the latter genus. AvS 
regards Dr. Engler’s section Tingonochlamys, it is difiicuit to see how 
Ganarium and Santiria are to be kept distinct as genera, if the four 
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.plants which form tliis section are to be included under Santiria; for 
the flowers of Trigonochlamys are really more like those of Canarmm 
than of Santiria. The separation of Canarium iTom Santiria by 
characters taken from the drupe, in my opinion, fails. The drupe of 
Oanarium is defined as 1 inch or more in length, ovoid or oblong-ovoid, 
never gibbous, boldly trigonous, its sides equal and its endocarp hard 
thick and strong, 3-to 1 -celled, and the scar of the style apical ; while 
that of Santiria is usually less than 1 in. long, shortly and obliquely 
ovoid or sub-globose, often gibbous, the endocaip being' thin, coriaceous, 
sub-ligneous, never bony, 1-celled, and the sear of the style lateral and 
often approximated to the base. Unfortunately several species from 
Perak (which in other respects have the facies of Santiria) have the style- 
scar quite terminal; while, on the other hand, some species with many 
of the characters of Oanarium have drupes of which the endocarp 
is not more bony than that of several species of Santiria, The 
characters drawn from the flower, which I have given above, do not 
appear to me to have hithei'to had sufiicient value attached to them. 

By transferring Santiria Flanchon% Benn. to Oanarium ; by keeping 
up Trigonochlamys as a genus characterised by its very large calyx, and 
globose drupe ; and by restricting Santiria to the plants which form the 
section Fu^santiria of Engler, I venture to think that the study of all 
the plants concerned will be simplified. 

Stamens 3. 

Leaves sub-coriaceous with bluntly acumi- 
nate apices and 10 to 14 pairs of main 
nerves, flowex'S *1 in. long, drupes *4 to '5 
in. long ... ... 

Leaves coriaceous, with caudate-acuminate 
apices and 7 to 9 pairs of main nerves ; 
flowers *2 in. long; drupes 2 to 2’25 in. 
long ... 

Stamens 6. 

Filaments united into a tube. 

Leaflets glabrous on both surfaces. 

Leaflets 5 to 9 with 7 or 8 pairs of 
nerves ; panicles terminal 
Leaflets li to 17, with 12 to 19 pairs 
of nerves ; panicles axillary 
Leaflets more or less hairy. 

Leaflets 7 to 9, sparsely pubescent on 
the lower surface when young, main 
nerves 10 or 12 pairs; panicles axil- 


1. 0. Flanchoni. 

2. 0, caudatum. 

3. 0. parvifolium, 

4. O', euphyllum. 

5. G* grandiflortm. 
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Leaflets sparsely hispid on both surfaces 
■when young ; glabrous, except the 
hispidnlous neiwes, when adult ; pani- 
cles hispidulous ... 

Leaflets sparsely hispidulous on the 
upper surface, their under surface and 
the inflorescence rufous-pubescent or 
tomentose 

Leaflets with the midrib tomentose on 
the upper surface, the whole of the 
under surface and the panicles 
rufous-tomentose 

Leaflets glabrous on the upper surface, 
the lower glaucescent, with a few 
scattered hairs ; panicles rusty-tomen- 
tose ... 

Filaments free. 

Leaflets quite glabx’ous on both surfaces ; 
petals puberulous outside. 

Stipules persistent. 

Stipules elliptic- oblong, entire ... 

Stipules pectinately lobed ... | 

Stipules (if any) deciduous 

Leaflets glabrous or nearly so on both 
surfaces, petals rusty-pilose or pilose 
outside 

Leaflets with the midrib and neryes 
puberulous on the lower surface. 

Leaflets not glaucous beneath, entire ; 
drupe less than 1 in. long 

Leaflets glaucous beneath, at least 
when young. 

Leaflets crenulate or sub-crenu- 
late ; drupes J in. long 
Leaflets obscurely and minute- 
ly crenate or serrate, drupes 
about 2 in. long 

Leaflets rusty-tomentose or ptibescent 
on the lower surface, the midrib 
tomentose on the upper ... 


6. 0. pilosum. 


7. 0. Mrtelhim, 


8. 0. rufiim. 


9. C, jourpui'ascens. 


10. C. commune, 

11. 0. coccineo- 

hracteatum. 

12. 0. Manii. 


13. G, Kadondon, 


14, O. rubigino$u,m. 


15. G. Kunstleri, 


16. G, glaucum. 


17. 0. secundum. 


24)0 G. 'Kmg— Materials for a Flora of the Malayan Peninsula. [Ho. 4, 

Of doubtful position. 

Male flowers unknown, but probably 

neSbT G. parmfolmni ... ... 18. O. nitidum. 

1. Oanarium PtANCHONi,/ Kingi A tree, 50 or 60 feet high; young 

branches glabrous, cinereous. Leaves 5 to 10 in. long, stipules deciduous. 
Leaflets 7 to 13, thinly coriaceous, oblong-lanceolate or elliptic-oblong, 
shortly and bluntly acuminate ; the base rounded, slightly oblique; 
both surfaces glabrous, the upper pale when dry and the nervation 
obsolete, the lower brown with the 10 to 14 pairs of sub-horizontal 
nerves slightly prominent ; length 2 to 4 in., breadth *9 to 1*5 in. ; petio- 
lules *15 to *3 in., the terminal one longer. Panicles numerous, slender, 
axillary, much shorter than the leaves, pale puberulous ; the branches 
distant, ascending, the small flowers crowded near their apices. Floivers 
*1 in. long, with several very minute deciduous bracteoles just 
beneath the calyx, Oalyz campanulate, deeply cleft into 3 ovate, tri- 
angular lobes, tomentose outside, glabrous inside. Petals slightly 
larger thau the sepals, deltoid, with a short subulate inflected apex, 
snb-concave, less tomentose outside than the sepals, glabrous inside. 
Stamens 3, connivent; the anthers innate, broadly ovate: filaments 
shorter than the anthers, flat, dilated at the base and inserted on the edge 
of the large cupular fleshy disc. Gmry in the male flowers imperfect: 
in the female flowers small, ovate, 3-grooved, glabrous; style terminal, 
short, 3-grooved,as is the stigma. ovoid, slightly gibbous, globular, 

glabrous ; the persistent style slightly lateral, ’4 to 5 in. long. Santiria 
Planchoni, A, W. Benn. in Hook, M. Br. Ind. I, 536 ; Engler in De. 
Candolle Monegr. Phanerog. IV, 154. 

Malacca: Maingay (Kew Distrib.), Hos. 315, 1972; Grifiith, Hos. 
1152, 1153. Perak : King’s collector, Ho. 5573 ; Scortechini, Ho. 2097. 

2. Canarium caudatum, King n. sp. A tree 20 to 40 feet high ; 
young shoots pale brown, lenticellate, all parts except the calyx quite 
glabrous. Leaves 8 to 13 in. long, stipules (if any) deciduous. Leaflets 
5 to 7, coriaceous, oblong to ovate, tapering to both ends, the apex 
caudate-acuminate, the edges entire and sometimes slightly nndulate ; 
both surfaces glabrous, shining, the reticulations disfeiiict on the upper 
surface, and the 7 to 9 pairs of ascending curving intei'arching main 
nerves pale on the lower; length 3 to 6 in., breadth 1 *5 in. to 2*25 in., petio- 
lules '4 to *5 in., the terminal one 1*2 to 1*6 in. Male panicles terminal, 
narrowly pyramidal, few-branched, shorter than the leaves, the brac- 
teoles (if any) deciduous. Flowers few, at the extremities of the 
branches, *2 in., long. Gahjoa widely campanulate, the mouth with 
3 broad, shallow teeth, minutely pubescent outside, glabrous iuvside. 
Petals longer than the calyx, imbricate, ovate, acute, the base truncate, 
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thickened in the middle ; the edges thin, both surfaces glabrous. Sta- 
mens 3 ; the anthers oblong, shorter than the flattened filaments, the 
dilated bases of which are attached outside the glabrous fleshy disc 
from which emerges the oblong tapering rudimentary ovary : style 
filiform, stigma minute. Female flowers not seen. Ripe drupes narrowly 
ellipsoid, slightly clavate, sub-trigonous, 2 to 2*25 in. long and *6 in, 
in diam. ; persistent calyx small, flat, 8-angled. 

Perak: King’s collector, Kos, 8554, 10016, 10182, and 10227. 
Scortechini, Ko. 454, 

This and the next are distinctly separated fi’om all the other hitherto 
described Malayan species by their triandro us flowers. The leaves and 
drupes of this are also very characteristic. 

3. Canaeium PABViroLiUM, A. W. Benn. in Hook. fil. PL Br. Ind. 1. 
536. A tree ; young branches slender, dark brown, all parts ultimately 
glabrous except the flower. Leaves 6 to 12 in. long; leaflets 5 to 9, coria- 
ceous, oblong-lanceolate to elliptic, acuminate, entire, the base rounded 
or slightly narrowed, both surfaces shining ; nerves 7 or 8 pairs, spread- 
ing, invisible above (even when dry) and very faint below, length 2 to 
3*5 in., breadth *8 to 1*6 ; petioluies *1 to *2 in,, the terminal one *35 to *65 
in.; stipules (if any) deciduous. PamcZes terminal, slender*, the branches 
few, short, few-flowered, hvcbGteolajte, Flowers ‘2 in. long, slightly 
longer than the pedicels. Calyx campanulate ; the mouth truncate, 
quite entire or faintly 3- toothed. Petals much longer than the calyx, 
imbricate, elliptic, obtuse, concave, puberulous on both surfaces. Stamens 
6, as long as the petals : anthers oblong, much shorter than the filaments 
which are subulate, much dilated in the lower third and very slightly 
united at the base. Rudimentary ovary ovoid, tapering into the thin 
cylindric style, glabrous. Female flowers unknown. Ripe drupe ellipsoid, 
trigonous, giabi'ous, 1*5 to 1*75 in. long, and *8 in. in diam. Bngier 
in DeCand. Monogr. Phanerog. YoL lY, 140. 

Malacca: Griffith, Ho. 1068; Maingay, Ho. 353 (Kew Distribution)., 
Perak : King’s collector*, Nos. 2618 and 7870, 

The bases of the filaments in Griffith’s No. 1068 are less dilated 
than in those of Maingay’s No. 353, or in those of King’s collector’s 
specimens; but in other respects the characters agree. This species in 
externals much resembles 0. nitidum^ Benn. 

4. Canaeium euphyllum, Kurz . in Jonrn. As. Soe. Bengal, 1872,, 
Pt. 2. p. 295. A tree 80 to 90 feet high ; young shoots very stout, 
puberulous. Leaves 2 to 3 feet long, the stipules (if any) very decid- 
uous. Leaflets 11 to 17, membranous, ovate, ovate-oblong or oblong, 
opposite, very shortly and abruptly acuminate, the edges glanduiar- 
serrulate; the base unequal, rounded or sub-cordate; both surfaces 
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glalbrons, minutely reticulate, tlie upper sliining ; main nerves 12 to 19 
pairs, spreading, rather straight, interarchixig very near the edge; 
length 4 to 10 in., the lower leaflets much the smallest j hreadth 2 to 3*5 
in., petiolules '35 to *6 in. PamcZes shorter than the leaves, axillary, 
pnberulous or glabrous, their branches only 1 or 2 inches long, few- 
flowered, sub-corymbose. Flowers ‘4 in. long. Galyx shorter than the 
petals, tubular, cut for half its length into 3 broad blunt teeth, puberu- 
lousonboth surfaces. oblong, concave and thickened at the 

apex, minutely tomentose outside. Stamens 6, the anthers linear-obloBg, 
shorter than the glabrous filaments which for two- thirds of their 
length are united into a tube ; rudimentary ovary truncate, glabrous, 
with a few hairs on the top. Female flowers not seen. Bipe drupes 
ovoid- ellipsoid, not trigonous, glabrous, 1*75 in. long and *8 in. in diam., 
peduncles stout ; the persistent calyx 3-angled, woody. Kurz For. Flora 
Burmah. I, 208. A. W. Benn. in Hook. fil. FI. Br. Ind, I, 535. Engler 
in DeOand, Monogr. Phanerog. IV., 123. 

South Andaman: Hurz, King’s collector. Burmah : in Koith 
Arakan, Hildebrand. 

The leaflets on the same leaf vary much in size and shape ; those to- 
wards the base being short and broad, while those towards the apex are 
oblong. This species is closely allied to 0. hengalense, Eoxb., but its calyx 
is more deeply toothed ; its anthers are shorter and broader ; and its leaves 
although very similar in texture, are longer, have thicker rachises, while 
the leaflets are serrate and not entire. The young branches of this are 
moreover nearly twice as thick as those of C. hengalense. 

5. Canabium grandiblorum, a. W. Bean, in Hook. fil. FI. Br. Ind. 
I, 533. A tree ; young branches stout, pubescent, ultimately glabroits 
and dark-coloured. Leaves 9 to 12 in. long, the racliis glabrous. Leaflets 
thinly coriaceous, 7 to 9, opposite, ovate-lanceolate oi' elliptic-oblong, 
acuminate, entire, the base rounded, upper surface glabrous ; the lower 
glabrous or sparsely pubescent, with the 10 to 12 paix’S of spreading main 
nerves prominent; length 3 to 4*5 in., breadth 1*35 to 2*75 in. ; ^Detio- 
lules '2 in. long, the terminal one longer. Male panicles little more than 
half as long as the leaves, puberulous or nearly glabrous, with a few 
long spreading branches ; the flowers few, in distant clusters, shoi'tly 
pedicelied. Galyx shortly campanulate, with 3 broad, blunt teeth, pube- 
scent outside, glabrous inside. Petals longer than the calyx, oblong, thick, 
concave, blunt, pubescent outside, glaberulous inside. Anthers linear, 
longer than the filaments, the latter glabrous, dilated, and forming a short 
tube, rudimentary ovary hairy. Female larger than the male, in 
axillary racemes, or short panicles with racemose branches ; the anthers 
short, ovate; the filaments as in the male. Ovary broadly ovoid, tapering 
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into the style and like it rnfons-pilose ; stigma capitate. Prupe narrowly 
ellipsoid, sub- trigonous, glabrous * stone thick, bony, 1*35 in. long. Engler 
in DeCand. Monogr. Phanerog. IV., 122. 

Malacca: Maingay, (Kew Distrib.), iKo. 312. Singapore: Hulleit 
Ho. 616. 

This is an imperfectly known species. The only male flowers I 
have seen of it ai^e those in Mr. Hnllett’s specimen from Singapore. 
I have seen no ripe drupes. Oanarium dichotomum, Miq. (Pimela 
dichotoma, Blume Mus, Lugd. Bat. I, 22) closely resembles this as to 
leaves. But, as neither Blume nor Miquel describes its dowers, it is 
impossible to decide whether the likeness goes beyond externals. The 
specific name of this is unfortunate. The flowers described by the 
author of it are females, and they are not larger than the female fl.owers 
of many other species, while they are much smaller than those, for 
example, of 0. Benn. 

6, OajS-arium pilosum, A. W. Benn. in Hook. flI.Pl. Br. Ind. I, 633. 
A tree 30 to 60 feet high ; young branches rufous-pubescent, with 
strigose hairs intermixed. Leaves 12 to 18 in. long. Leaflets 3 to 7, 
thinly coriaceous, opposite, oblong-lanceolate to elliptic, sometimes slight- 
ly obovate, shortly and abruptly acuminate, entire or obscurely crenu- 
late ; the base cuneate, slightly unequal-sided ; both surfaces when young 
sparsely hispid, when adult almost glabrous except the midrib and 
12 or 13 pairs of slightly prominent spreading nerves which are 
sparsely hispidulous ; reticulations distinct beneath ; length 4*6 to 6*5 
in., breadth 1*5 to 2*5 in.; petiolules *15 to *26 in., the terminal one more 
than 1 in. ; stipules in pairs, subulate, hairy. Male racemes axillary, 
about 6 in. long, hispidulous, interrupted. Mowers about *6 in, long, 
pedicellate, few. Calyx much shorter than the corolla, tubular*, its 
mouth nearly entire, minutely tomentose on both surfaces. Petals 
narrowly oblong, thickened and wider upwards, puherulous on both 
surfaces. Anthers linear, about half as long as the filaments which 
are linear, flattened and united into a tube for about one-third of their 
length; rudimentary ovary very short, rufous-pilose. Female flowers 
unknown ; the fruiting I'aoemes only about 4 in. long, nearly glabrous. 
Drupes narrowly ellipsoid, sub-trigonous, glabrous, 1 in. long, and *5 
in. in diam. (unripe). Engler in DeCandolle, Monogr. Phanerog. lY. 
121. Wall. Oat. Ho. 8100. 

Malacca: Maingay ( Kew Distrib.) Ho. 302. Singapoi’e : Wallich. 
Perak : Scortechini Ho. 424. 

This species is veiy closely allied to (7. hirtellum^ the chief differences 
being (1) that the calyx of the male flowers of this is almost entire, 
while in those of (7. hirtelhim^ the calyx is deeply 3-toothed ; and (2). 
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that the leaves of this are when young hispidnlons, and when adult 
nearly glabrous ; while those of 0, Jiwtellum are more or less densely 
pubescent beneath at all stages. 

7. Oanaritjm hirtbllum a. W, Benn. in Hook. hi. FL Br, Ind. 1. 534. 
A tree 40 to 60 feet high : the young branches, rachises and under 
surfaces of the leaves and the inflorescence more or densely rufous- 
pubescent or tomentose. Leaves 9 to 15 in. long : leaflets 5 to 7, the 
the pairs opposite, coriaceous, elliptic, shortly and rather abruptly 
acuminate, entire or minutely serrulate, the base rounded or sub- 
cuneate; upper surface shining, reticulate, sparsely hispidulous, the 
midrib tomentose ; main nerves 11 to 13 pairs, spreading, curving, pro- 
minent on the lower, depressed on the upper surface ; length 4 to 7 in., 
breadth 1*5 to 8 in. ; petiolules *1 to ‘2 in., that of the terminal one -5 to 
•75 in. Male flotoers in axillary or terminal racemes or panicles mnch 
shorter than the leaves. Flowers *4 in. long, on short stout pedicels, 
mostly crowded near the ends of the branchlets. Calyx carapanulate, 
with 3 broad blunt teeth, tomentose on both surfaces but especially 
on the outer. Petals longer than the calyx, oblong, concave, thickened 
upwards, sericeous outside, glaberulous within. Anthers linear, about 
oiie-third as long as the glabrous flattened filaments which are united 
into a tube for half their length ; rudimentary ovary very small, rufous- 
sericeous. Female flowers not much larger than the males, the stamens 
shorter than the pistil, the free part of the filaments very short, the 
anthers with pubescent edges. Ovary broadly ovoid, densely rufous- 
sericeous ; the style about as long, sparsely pubescent. Stigma capitate, 
3-lobed. Pipe drupe narrowly ellipsoid, trigonous, glabrous, 1 to 1*25 
in. long, and *4 to *6 in, in diam. Engler in De Candolle Monog. 
Phanerog. IV, 121 ; Hooker leones Plantar, Ho. 1575. Wall Cat. 8102 
and 9047. 

Penang; Wallich, Curtis, Hos. 656, 2251. Selangor ; Eidley, 
Ho. 1869. Perak: King’s collector, Wray; common, 

8, Ganabium bubum, A. W. Benn. in Hook, fil, PL Br. Ind. Vol. 1, 
533. A tree 60 to 100 feet high : young branches, inflorescence, petiolules 
and under surfaces of the leaves rusty-tomentose. Leaves 12 to 15 in. 
long, the rachises glabrous when adult. Leaflets 7 to 11, very coriaceous, 
opposite, elliptic or broadly oblong, shortly and abruptly acuminate, 
the edges serrate- dentate to the broad rounded sometimes slightly 
oblique base ; upper surface glabrous except the tomentose mididb, 
shining, the lower boldly and minutely reticulate : main nerves 12 to 
15 pairs, spreading, very prominent beneath ; length 3 to 6 in., breadth 
2 to 2*75 in,, the lowest leaflets the smallest ; petiolules *3 to *4 in., 
that of the terminal leaflet 1*26 to 1*5 in, ; stipules not seen, Male 
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branches terminal, shorter than the leaves, very stout, the lateral branches 
very short, the flowers in dense braoteate clusters at their apices : 
bracts numerous, broadly ovate, blunt, concave, tomentose outside. Galyx 
very coriaceous, narrowly campanulate with 3 short blunt teeth, seri- 
ceouS“tomentose on both surfaces. Petals longer than the calyx, oblong, 
concave, tomentose outside except the glabrous edges, glabrous inside. 
Stamens 6 : the anthers linear, slightly longer than the filaments which 
are much dilated in the lower half and slightly united at the base into a 
short tube inserted outside the fleshy disc; rudimentary ovary short, broad, 
glabrous. Female panicles shorter than the male, but the flowers at 
least twice as large (’5 in. long) ; the petals narrower, the anthers much 
shorter than in the males and the filaments completely united for one- 
third of their length into a tube ; ovary depressed-globular, tomentose, 
narrowing into the thick tomentose style : stigma discoid. Pipe drupe 
narrowly ellipsoid, sharply 3-angled, glabrous, the apex rather blunt, 
2*5 to nearly 3 in. long, and 1 to 1*3 in, in diam. Engler in De 
Cand. Monog. Phanerog. IV, 107, 

Malacca : Griffith, ISTo. 1143, Maingay, Ko. 301. Perak: King’s 
collector, Wray, Scortechini ; common. 

A very distinct species recognizable at once by its very coriaceous 
many-nerved rusty leaflets, large flowers, and boldly trigonous fruits. 

9. Oanariifm purpurascens, a. W. Benn. iu Hook. fil. PI. Br, Ind. 
I, 532. A tree 50 to 70 feet high : young branches densely rusty- 
puberulous. Leaves 8 to 14 in, long; stipules rotund-cordate, rusty- 
pubescent. Leaflets 7 to 9, coriaceous, oblong to elliptic-oblong, rarely 
obovate-oblong, entire, or slightly serrate towards the abruptly acu- 
minate apex, the base slightly narrowed, upper surface glabrous 
shining; the lower glabrous and glaucescent, often with a few scattered 
hairs : main nerves 10 to 14 pairs, spreading ; length 2*5 to 5*5 in., 
breadth 1 to 2 in. ; petiolule *2 to *25 in., that of the terminal one 1 
in. or more. Male inflorescence ; a racemose panicle often branched, 
rusty tomentose, 9 to 18 in. long; the ultimate branches few flowered 
branched cymiiles. Bracts ovate, tomentose, larger than the flower- 
buds, deciduous ; flowers *25 in. long. Galyx tubular, tomentose, with 
3 broad shallow teeth. Petals broadly oblong, acute, concave, tomentose 
outside, glabrous inside. Stamens 0 ; the filaments much shorter than 
the narrowly oblong pnberulous anthers, dilated at the base and slightly 
united so as to form a short tube. Disc none. Budimeniary ovary 
turbinate, glabrous, dark- coloured. Female flowers *5 in. long, in stout 
few-flowered racemes or panicles only 2 to 4 or 5 in. long ; ovary 
globular-ovoid, pubescent, narrowed into a short thick style : stigma 
large, capitate, 3-lobed. Lrtipe elliptic-ovoid, rather blunt at each end, 





246 G. King — Materials for a Flora of the Malayan 'Peninsula, [ISTo. 4, 

snb-trigonus, glabrous, 2 in. long and 1‘15 in. in diam. Engler in De. 
Cand. Monog. Plian. IV, 115- Canarium, Wall. Oat. 9046. 

Malacca : Griffith (Kew Distrib.) Ko. 1142, Derry. Singapore : 
Wallicb, Ridley. Penang : Curtis, Ros. 803, 862, 959, 2708. Perak: 
Scortecliini, Ro. 175, King’s collector, Kos. 6181, 7885. 

10. Canarium commune, Linn. A very tall tree : young branches pale 
puberulous, or almost glabrous. Leaflets 7 to 9, sub-coriaceous, ovate- 
elliptic, acuminate, entire, the base sub-cuneate, both surfaces glabrous ; 
main nerves 10 to 14 pairs, spreading, rather prominent ; length 3 to 5 
in., breadth 1*3 to 2 in., petiolules about *5 in.; stipules persistent, 
elliptic-oblong, puberulous, veined, about I in. long. Fanides terminal, 
lax, spreading, minutely puberulous ; the flowers clustered at the apices 
of the branches, their buds enclosed in rotund, very concave, minutely 
tomentose bracts. Galyx campanulate, broadly 3-lobed, Petals 3, 
ovate-rotund, concave. Stamens 6, the filaments shorter than the 
anthers, free ; rudimentary pistil (in the male flower) hairy. Ovary (in 
female flower) oblong-globular, glabrous, the style short and thick; sti- 
gma 3-lobed (fide Kcenig). Fruit ellipsoidal, sub-trigonous, the stone bony, 
1-to 3-celled, 2 in. or more long and 1 to 1‘25 in. in diam. Koenig, Ann. 
Bot. i. 360, t. 7, f. 2 ; Roxb. PL Ind. hi. 137 ; Blume Mus. Bot. i. 214 ; 
Bijd. 1161 ; DC. Prodr. ii. 79; W. & A. Prodr. 175; Miq. PL Ind. Bat. 
voL i. pt. 2, 643 ; Wall. Cat, 8493. Benn. in Hook. fil. PL Br. Ind. I, 
531. Sa^indus travancorensis^ Wall. Cat. 8047. 

Planted in Penang, Singapore and some of the other provinces, but 
apparently never wild. 

Koenig in his description, which is a very full one, states that the 
stipules are ‘‘ orenate, toothed or sometimes fringed.” In all the speci- 
mens accepted as G, commune which 1 have seen the stipules are entire, 
and Rumphins thus figures them. For this has well as for other i^easons, 
I suspect that nioi'e than one species is included under the name 0. com- 
mune, L. 

11. Canarium coccineo-bracti?atum, Kurz; in Journ. As. Soc. Ben- 
gal for 1872, pt. 2, p. 296. A tree: young branches stout, miim tel j 
pale-pubescent. Leaves 10 to 18 in. long : stipules rather large, pube- 
rulous, pectinately lobed. Leaflets 5 to 9, opposite, subcoriaeeous, broadly 
ovate, oblong-ovate to oblong, shortly acuminate, setaceous-serrulate 
or entire on the same tree ; the base oblique, rounded, or sub-cuneate : 
both surfaces glabrous ; main nerves 10 to 12 pairs, slightly prominent 
beneath ; length 3*5 to 7*5, breadth 2 to 3 in. ; petiolules *2 to 4 in., the 
terminal one 1*5 in. Panicles axillary, shorter than the leaves, decidu- 
onsly puberulous, their branches rather long and spreading ; the flowers 
crowded towards their apices, rather numerous ; bracts longer than the 
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Tbnds, oyate or oblong-acTiminate, tomentose outside, scarlet. Flowers 
*3 in. long, on pedicels about as long as themselyes, sub-globose. Galyx 
campanulate, with three deep broad teeth, tomentose outside, glabrous 
inside. Petals longer then the calyx, yalvate, oyate, obtuse, puberulous 
outside, glaberulous inside, 6 ; the anthers oblong, about as | 

long as the free flattened glabrous filaments -which rise from the edge I 

of the fleshy corrugated disc : rudy. ovai'y minute. Female flowers I 

and drupe unknown. Kurz For. Flora Burmah I, 209 ; A. W. Benn. in I 

Hook. fiL Fi. Br. Ind. I, 536. Engler in De Cand. Monogr. Phanex*og. | 

r' IT, 149. I 

South Andaman : Kurz, King’s collectors. | 

12. Oanarium Manit, King, n. sp. A tree : young branches slender, \ 

pale brown, scurfy-puberulous. Leaves 9 to 12 in. long, stipules (if 

any) deciduous. Leaflets 5 to 7, thinly coriaceous, ovate or ovate- 
rotund, shortly acuminate, entire ; the base very broad, rounded or sub- 
cordate, never narrowed ; both surfaces quite glabrous, shining, the 
reticulations minute : main nerves about 10 pairs, spreading, rather 
straight, slightly prominent beneath; length 3'25 to 4*5 in., breadth 
1*5 to 2*75 in. ; petiolules *2 to *4 in., the terminal one longer. Panicles 
terminal, slender, shorter than the leaves, minutely pubescent ; their 
branches short (1 in. long), corymbose. F'lowers ‘25 in. long, few; 

^ buds globular, each with an oblong, obtuse tomentose bract longer 

than itself. Calyx tomentose, widely campanulate, with 3 broad, shallow 
teeth. Petals slightly longer than the calyx, broadly ovate, sub-acute, 
minutely pubescent externally, glabrous internally. Stamens 6, anthers 
oblong, shorter than the free glabrous slightly flattened filaments which 
are inserted outside the glabrous fleshy lobed disc. ; ovary none. Female 
fl'noers unknown. Pipe drupes ovoid-ellipsoid, glabrous, not trigonous, 

] to 1*25 in. long and *6 in. in diam. ; the woody persistent calyx flat 
and 3- angled. ' 

South Andaman Island : Man, King’s collectors. 

This resembles G. euphyllum, Kurz in its fruit, but has very dif- 
ferent leaves and panicles : the bracts of the inflorescence in this are 
moreover brown, not scarlet. 

13. Canarium kadonbon, A. W. Benn. in Hook. fil. FI. Br. Ind. I, 

535. A tree, young branches glabrous. Leaves 6 to 12 (rarely 15) in. 
long; their rachises terete, nearly glabrous, stipules (if any) deciduous. 

Leaflets 7 to 9, elliptic-oblong to elliptic, obtusely acuminate, entire, 
both surfaces glabrous or nearly so, the base often unequal rounded or 
sub-cuneate ; main nerves 6 to 9 pairs, spreading, incurved, slightly 
prominent beneath ; length 2*5 to 5 in., breadth 1 to 2*25 in ; petiolules 
‘36 to *5 in,, the terminal twice as long. Panicles sparsely rusty- 


248 G. Km^--Maierials for a Flora of the Malayan Teninsula. [No. 4, 

tomentose ; the lateral braachtes short and corymbose, mimitel j braoteo- 
late. globose in bud, about as long as the pedicels; bracteoles 

minute, subulate. OalysG ideshy, cup-shaped, shortly pilose outside, the 
mouth with three shallow broad teeth* yalvate, rotund, densely 

ferruginous, pilose outside, pubescent inside. Btamem 6 ; the anthers 
broadly ovate, about as long as the filainents which are dilated at the 
base, free, and inserted outside the broad fleshy lobed glabrous disc. 
Ovary ovoid, glabrous, stigma (in the bud) sub-sessile. Rijpe drupe 
ellipsoid-ovoid, apiculate, not trigonous, glabrous, 1*15 in. long and *6 in. 
in diam. Engler in DeCand* Honogi*. Phanerog. IT., IBS. 

Malacca: Maingay (Kew Distrib.) Ko. 865. Perak: King's 
collector, many numbers. Penang : Oui'tis Kos. 495, 1432, 1438, 1434; 
Hullett, Ko. 186. Pahang : Bidley Ho. 2575. 

A species distinguishable by its globular buds ; its petals densely ruf- 
ous-pilose externally ; and by the long slender petiolules of the leaflets. 

14. Canabium RTiBiGmosnM, A. W. Benn. in Hook. fil. PL Br. Ind. I, 
534. A tree : young branches and inflorescence minutely tawny-tomen- 
tose. Leaves 9 to 12 in. long, the rachises glabrous when adult; 
stipules (if any) deoiduons. Leaflets ^ to 7, coriaceous, elliptic-oblong, 
shortly aud obtusely acuminate, entire, the base rounded or slightly 
narrowed; both surfaces glabrous when adult, the lower puberulous 
along the stout midrib aud 10 to 13 pairs of spreading curving main 
nerves, the reticulations also distinct : length 3*5 to 4*5 in., breadth 1*25 
to 2 in. ; petiolules *6 in., the terminal one 1*5 in. Panicles of male 
flowers terminal and axillary, 4 to 10 in. long, the branchlets bearing 
the flowers at their extremities in condensed many-flowered dichoto- 
mous cymes. Buds globular, *1 in loug, longer tban the stout pedicels. 
Calyx a shallow entire cup. Petals deltoid, valvate, concave, much 
exceeding the calyx, minutely tawny-tomentose outside, glabrescent 
inside as is the calyx. Stamens 6, shorter than the petals, inserted on 
the outside of the lobed cushion-like fleshy disc ; the anthers oblong, 
about as long as the flat fx*ee filaments. Female flowers unknown. 
B/ipe drupe ellipsoid, nearly 1 in, long, and *6 in. in diam., obscurely 
trigonous, glabrous. Engler in DeCandolle Monogr. Phanerog. IT, 136. 

Malacca: Maingay (Kew Distrib) Ho. 809. 

15. CAiirARiUM Ktjnstleri, King, n. sp. A tree 60 to 70 feet higli : 
young branches rather stout, pale brown, minutely and deciduoiisly 
scurfy-tomentose. Leaves 14 to 20 inches; stipules deeply laciniate, 
puberulous, persistent. Leaflets 7 to 11, sub- coriaceous, oblong to 
elliptic-oblong, shortly acuminate, the edges crenulate or suh-entire ; 
the base rounded or snb-cuneate, slightly oblique ; ^^.pper surface 
glabrous, the lower glaucous (at least when young), puberulous on the 
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midrib and nerves, minntelj scaly; main nerves 12 to 15 pairs, spreading, 
curving, rather prominent beneath; length 4 to 8 in., breadth 2*25 to 
3* 25 in. ; petiolnles *3 to *4 in., the terminal one twice as long. Male 
panicles terminal, rnsty-puberulons, 10 to 12 in. long, spreading, compound, 
the flowers crowded on the ultimate branchlets ; the pedicels short, 
tomentose, each with 1 or 2 oblong tomentose brown bracteoles which are 
longer than the globular buds. Flowers *3 in. long. Calyon shorter than 
the petals, cut nearly to the base into 3 ovate obtuse spreading lobes, to- 
mentose outside, pubeimlous insid.e. Petals ovate, tapering to each end 
(sub-rhomboid), the outer surface keeled, tomentose with glabrous edges, 
the inner glabrous* Stamens 6 ; anthers oblong, shorter than the slight- 
ly flattened free filaments which are inserted outside the glabrous 
corrugated disc ; ruddy ; ovary minute or 0. P^emale panicles as laige as 
the male, fewer-flowered and the flowers larger, the bracts at the 
bases of the branches laciniate ; stamens rudimentary ; ovary ovoid, 
style short, thick, both glabrous, stigma large and faintly 3-lobed. Pipe 
drupes ellipsoid, rather blunt at each end, glabrous, very slightly tri- 
gonous, 1 in. long and *6 in. in diam., the style persistent; the pedicel 
stout, *6 to *8 in. long, bearing several persistent bracteoles. 

Perak : King’s collector ISTos. 7041, 7393 and 7509 ; Curtis, 'No. 2710, 

The nearest ally of this is (7. denticulatum^ Blume, but that has 
much shorter filaments and smaller leaves ; its fruit is unknown. 

16. Canarium glaucum, Blume Mus. Bot, Lngd. Bat. I, 219. A tree 
40 to 60 feet high : young branches rather slender, lenticellate, deci- 
duously rusty-pubernlous. Leaves 12 to 15 in. long, the rachis at first 
riisty-piiberiilous, ultimately glabrous. Leaflets 7 to 9, oblong or ellip- 
tic, acute or shortly acuminate, the edges obscurely and minutely 
creiiate or serrate or sub-entire ; upper surface gh^brous, the midrib 
pubescent; the lower glaucous, rusty-pubescent on the midrib and 
sometimes on the 10 to 14 pairs of rather prominent spreading 
main nerves. Stipules rotund-reniform, ’4 in. long. Panicles ter- 
minal, the male as long as, or longer than the leaves, with lax 
spreading branches which become shorter upwards. Male floivers 
*2 in. long., in small bracteate clusters at the ends of the branchlets; 
bracteoles broadly ovate, tomentose outside, deciduous. Calyx cam- 
panulate with 3 broad shallow bluntteeth. Petals longer than the calyx, 
bi*oadIy ovate-oblong, concave, tomentose outside and glabrescent within 
like the calyx. 6, the filaments shorter than the anthers, free, 

dilated at the base, attached outside the glabrous disc; rudimentary 
ovary glabrous. Panicles of female floivers shorter than the males, but 
the flowGi’S two or three times as large. Ovary globose and glabrous 
below, grooved and pubescent upwards and tapering' into the style. 
J. 32 
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Stigma large, capitate, 3-grooved. Ripe drupe ellipsoidal, tapering to 
the top, glabrous and shining, 1‘75 to 2*25 in. long and 1 to 1*25 in. 
in diam., the pex'sistent thickened calyx forming an open sub-entire cup 
at its base. 

Penang: Curtis Nos. 803, 862, 2708. Perak: King’s collector, 
:'No:7885. 

17. Oanarium secuhbuh, Benn. in Hook. fil. PL Br, Ind. I, 532. 
A tree 30 to 50 feet high ; young branches slender, and like the racliises 
under surfaces of the leaves and inflorescence rusty^omentose or 
pubescent. Leaves 12 to 18 inches long ; leaflets 7 to 9, thinly coria- 
ceous, oblong, shortly caudate-acuminate, minutely serrate-dentate to 
sub-entire, the base rounded or slightly cuneate, upper surface glabrous 
except the minutely tomentose midrib; the lower much I’eticulate; 
main nerves 10 to 15 pairs, obscure above, bold beneath, curved, spread- 
ing; length 3 to 6 in., breadth 1*6 to 2 in. ; petiolules of lateral leaflets 
only *2 to ‘3 in., those of the terminal one twice as long. Stipules reni- 
form, densely tomentose outside, *35 in. long, and about ‘5 in. broad. 
Panicles terminal, rather slender, 10 to 18 in. long, and with lateral 
branches several inches long at the extremities of which the flowers 
are crowded in little heads; bracts numerous, more or less ovate or 
oblong, rusty-tomentose, enveloping the buds. Flowers sub-sessile. 
Oalyss with 3 broad lobes. Petals oblong, sub-acnte, concave, rnsty- 
tomentose outside, glabrous within. Stamens 6, the narrowly oblong 
anthers longer than the dilated filaments which are inserted outside 
the disc. Lise adherent to the ovoid glabrous rudimentary ovary. 
Female flowers unknown. Lrupe elongated- ovoid, sub-trigonous, sub- 
acute, glabrous, about 2 in. long and 1 in. in diam., the pedicel stout and 
the persistent calyx 3-angled. Engler in DeOand. Monogr. Phanerog. 
ly., 116. Canarium^ Wall. Cat. 9046. ? 0, BenneUi% Engler in DeCand. 
Lc. 119. 

Singapore : Wallicb, Hullett, Ridley No. 1812, King’s collector 
No. 345. Malacca: Griffith No. 1141 and 1145, Maingay, No. 300 (Kew 
Distrib.). Perak: King’s collector, Nos. 4330, 6101, 7610 and 10722; 
Scortechini, No. 2081. 

This is allied to 0, rufum^ A. W. Benn., but its leaflets are thinner 
and the panicles much longer and more slender, with longer branches ; 
and the drupe is much less distinctly trigonous. Dr. Engler has 
founded his species C. Benneitii on Griffith’s specimen No. 1141. But 
on dissection of the flowers of the single specimen of that number in 
the Calcutta Herbarium, I cannot find that they differ from those of 
the same collector’s No. 1145 which Engler refers to, 0. secundum, 
Bennet and I therefore venture to reduce his species to this. The 
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filaments are sliglitly conjoined at the base and appear as i£ joined into 
a tube, bnt they are easily separable. 

16. Canarium nitidum, A. W, Benn. in Hook, fil. FI. Br. Ind. I, 532. 
A tree 30 to 50 feet high; young branches at first puberulous, but 
speedily glabrous. Leaves 7 to 12 in. long, glabrous, the rachis slender 
and the petiolules rather long. Leaflets 7 to 9, coriaceous, shining, 
oblong, shortly acuminate, quite entire, the base rounded or slightly 
narrowed ; main nerves 7 to 9 pairs, spreading, almost horizontal, very 
faint ; length 3*5 to 6*5 in., breadth 1*2 to 1*8 in. ; petiolules *4 to *6 
in., that of the terminal leaflet 1 to 1*5 in. ; stipules deciduous (not seen). 
Fniit in short terminal racemes : the drupes *wh en ripe ovoid, tapering to 
each end, glabrous, 1*25 to 1*75 in. long, and about 1 in. indiam. Engler 
in De Cand. Monog. Phaner. I Y, 108 ; Wall Oat. 8546 in part, 

Singapore: Wallich. Malacca : Griffith 1147 ; Maingay Ko. 358, 
(Kew Distrib). Perak: King’s collector, Kos. 4604, 4263, 5658 and 
10916. 

Male flowers of this are not known. The ripe drupe is much more 
ovoid than in the majority of the species, and this is the character by 
which, so far as the material goes (for male flowers of this are un- 
known) it is most readily distinguished from G, parvifolium, Benn. 
A flowering specimen recently collected in Singapore by Mr. H. M. 
Ridley (No. 3799) may belong to this. Ripe fruit from the same tree 
is required to settle the matter*. 

2, Tkigonoohlamts, Hook. f. 

A tree with pustulate tomentose-pubescent branches. Leaves alter- 
nate, imparipinnate, with opposite petiolulate leaflets. polyga- 

mous. Galyx large, keeled, with 3 large connivent valvate segments. 
Petals 3, valvate, about equalling the calyx. Disc annular. Stamens 6, 
inserted on the margin of the disc; filaments very short. Ovary 3- 
celled, neaidy globose; style straight, short, stigma 3-iobed ; ovules 
2 in each cell, axile. Drupe obliquely globose, 1-celled, 1-seeded. — A 
single Malayan species. 

1. Trigonochlamts Grtffethii, Hook. fil. in Trans. Linn. Soc. 
XXIII, 170, t. XXYIL A tree 50 to 100 feet high : young branches 
rather slender, sparsely lenticellate, rusty-puberulous. Leaves 6 to 32 
in. long, their rachises minutely foment ose ; leaflets 13 to 15, thinly 
coriaceous, oblong-lanceolate, acuminate, entire, the base rounded or 
slightly naiTOwed : upper surface glabrous except the tomentose midrib, 
pale when dry ; the lower sparsely pubescent, pale brown when dry 
and the 13 to 35 pairs of sub-horizontal main nerves rather prominent: 
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length 1*5 to 8 in,, hyeadth *65 to 1 in. Panicles shorter than the 
leaves, fevv-howered, rusty-tomentose ; branchlets and pedicels with 
linear-oblong bracts. Flowers polygataons, *85 in. long. Galyx large, 
keeled, with 3 deep broad triangular connivent rusty- tomentose segments, 
narrowly elliptic, slightly exserted, densely pale tomentose with 
,a glabrous spot on the base inside. Stamens 6, inserted by short 
filaments on the edge of a thin hypogynous annular glabrous disc, very 
small in the pistillate fiowers. Ovary depressed sub-globular, glabrous, 
the style basi-lateral; the stigma depressed, capitate, obscurely 3-lobed. 
Pruye obliquely sub-globose, glabrous, about *5 in. in diam. Bennet 
in Hook. fil.M. Br. Ind. I, 539. Santiria Griffithii^ Engler in DC. 
Monog. Phanerog. IT, 155. 

Malacca; Griffith, No. 1148; Maingay (Hew distnb.) No. §16. 
Perak ; King’s collector Nos. 4625, 1828, 8817. 

4, Santiria, Blume. 

Reziniferous trees. Leaves alternate, 3-foliolate or imparipinnate, 
firm ; leafiets opposite, slightly oblique, entire. Floioers in uniformly 
hermaphrodite, axillary or terminal branched panicles ; the stipules, 
(if any) fugacious, bracts usually obsolete, bracteoles minute. Galyx 
cupuliform, 3-lobed or 3-fid, valvate. Petals 3, valvate or sub-imbricate, 
broad and truncate at the base, exceeding the calyx. Disc annular, 
fleshy, adnate. Stamens 6, distinct, usually indexed, inserted on the 
margin or outside of the disc. Ovary 3-celled, with 2 ovules in each 
cell; style short, stigma capitate or 3-lobed. Drupe ellipsoidal or 
sub-globose, more or less laterally compressed on the ventral side, and 
the scar of the stigma usnally lateral or basal, 1 -celled, I -seeded ; the 
stone crustaceous, rarely woody, Cotyledons contortuplicate. — D istbib. 
Malayan Archipelago. Species probably 35. 

Panicles longer than the leaves. 

Panicles and leaves glabrous; leaflets 9 to 
20 in, long ... ... ... 1. S. Jhribtmda, 

Panicles hispidulous-pubescent ; leaflets 
sparsely hispidulous on the lower sur- 
face 4 to 8 in. long flowers on long 
slender pedicels ... ... 2. S. laxa. 

Panicles puberulous; leaflets glabrous; 
leaflets 3 to 9 in. long flowers on short 
pedicels ...» ... 8. S* fasciculaick 
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Panicles shorter than the leaTes. 

Panicles solitary, axillary or terminal, 
with rather long peduncles. 

Branches of the panicles few, lax, 
slender, very long and hearing the 
flowers on short distant cymules ... 4. 

Branches of the panicle numerous, 
stout, divaricate; the flowers in 
corymbose cymes towards their 
apicesi 

Blowers ‘2 to ‘25 in. long; ripe 
fruit more than 1 in. long ... 5. 

Flowers *1 in. long or less : ripe 
fruit *6 to *7 in. long. 

Flower-buds conical ... 6. 

Flower-buds globular ... 7. 

Panicles sessile, branching from the base, 
sometimes more than one from a leaf- 
axil. 

Leaflets quite glabrous. 

Scar of stigma terminal in the 
ripe fruit ; leaflets narrowly ob- 
long, their main nerves 12 to 
14 pairs ... ... 8. 

Scar of stigma of ripe fruit ap- 

proximated to its base. 

Leaflets oblong to elliptic- 
oblong; nerves 10 to 15 
pairs ... ... 9, 

Leaflets elliptic-oblong to 
ovate ; nerves about 8 pairs 
or fewer ... ... 10. 

Leaflets more or less hairy beneath. 
Leaflets quite glabrous on the up- 
per surface. 

Lower surface of leaflets 
boldly reticulate and rusty- 
pubescent ... ... 11. 

Lower surface not conspicu- 
ously reticulate, rusty- 
puberulous when young ; 
main nerves about 10 pairs 12. 


S. ptiherula. 


S* macrocarpa. 


IcBvigaia^ 

8. ohlongifolia. 


8^ longifolia. 


3* Wrayi, 


8, apioulata. 


8. costata. 


8* C07iferta» 
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Leaflets glabrescent on tlae upper 
surface, the midrib tomentose ; 
lower surface densely rusty- 
tomentose ; main nerves 15 to 
20 pairs ... 13. 8- multiflora, 

1. Santieia floeibunda, King n. sp. A tree 20 to 30 feet high: 

young branches stout, scurfy, rusty-pubescent. Leaves 2 or 3 feet long, 
the rachises flattened and channelled on the upper surface below the 
lowest leaflets, auricled at the very base, puberulous at first but speedily 
glabrous. Leaflets 13 to 15 or 17, coriaceous, oblong, shortly acuminate ; 
the base rounded, slightly unequal; glabrous on both surfaces, the mid- 
rib alone sometimes puberulous on the lower, reticulations minute ; main 
nerves 20 to 30 pairs, spreading, curving at the tips, interarching but 
slightly; length 9 to 20 in., breadth 2*35 to 5 in. ; petiolules very stout, 
5 to 7 in, long. Fanicles 2 to 3 feet long, slender, much branched, striate, 
glabrous, bearing numerous scattered horizontal short branchlets *5 
to 1*5 in, long which bear two or three 3- to 5-flowered cymules. 
Flowers 1 in. long ; their pedicels longer, unequal, slender, puberulous, 
with a few subulate bracteoles at the base. Calym flat, 3-angled, 
glabrescent. PeiJaZ^ erect, deltoid, fleshy, concave, keeled along the 
middle, glabrous outside. Stamens the filaments shorter than the 
oblong anthers, slightly dilated below, inserted on the outer surface of 
the edge of the thick fleshy cupular disc. Ovary small. Style short, stout, 
3-angled like the stigma. drupes elliptic, apiculate, glabrous, *8 in. 
long and *5 in. in diam ; the peduncles slender, *5 to *75 in. long ; stig- 
matic scar terminal. ^ ^ ^ ^ ^ ^ 

Perak : King’s collector, Nos. 7510, 7632 and 10151. 

There are in the Calcutta Herbarium flowering specimens of a 
species closely allied to this ; but in the absence of fruit I hesitate to 
describe it. 

2. Santiria laxa, King. A tree 50 to 70 feet high : young branch- 
es, rachises of the leaves, and the inflorescence densely clothed with rusty, 
hispidulous, spreading and mostly deciduous hairs. Leaves 14 to 22 in. 
long, the stipules (if any) deciduous. Leaflets 7 to 9, oblong to oblong- 
elliptic, sometimes slightly obovate, shortly and abruptly acuminate, 
the edges 1 entire, the base often unequal-sided, cuneate : length 5 
to 8 in., breadth 1*75 to 2*5 in., petiolule *4 or *5 in, ; both surfaces 
reticulate, the upper glabrous, the lower sparsely hispidulous especially 
on the midrib and nerves : main nerves 12 to 14 pairs, slightly promi- 
nent on the lower surface, spreading, curving, interarching near the 
edge. PanicleB usually much longer than the leaves, terminal, their 
branches short, lax, rather few-flowered, the ultimate branchlets gla- 


1893.] G-, 'King— Materials for a Flora of the Malayan Peninsnla. 255 

brous, the larger hispid alous-pubescent. Flowers -3 in. in diam.,'®gla- 
brous, shorter than the slender minutely bracteolate pedicels. Oalyx 
with 3 broad, spreading, very blunt teeth, much shorter than the corolla. 
Petals 3, thich, slightly keeled on the back, ovate, obtuse. Stamens 6, 
free, about as long as the petals, inserted on the outer margin of the 
e-lobed, glabrous, onshion-iike disc; anthers ovate, about as long as 
the thick rather flattened filaments: rudimentary ovary submerged in 
the disc, small, sub-cylindric, glabrous as is the thick fluted style - 
stigma 3-lobed. Female flowers unknown. Pipe drupes narrowly 
ellipsoid, trigonous, one side wider and flatter than the other two, 
glabrous, 1 to 1*4 in. long and *6 to -7 in. in diain ; stone thin. 
Canarium laxurn, A. W. Benn. in Hook. fil. M. B2. Ind. I. 535 ; Bugler 
in DeCand. Monog. Phanerog. IV, 139. 

Malacca ; Maingay (Kew Distrib.,) ISTo. 366. Perak : King’s col- 
lector, Nos. 3192 and 3516. Penang: Curtis No. 1431. Pahancr- Ridley 
No. 2451. 

The drupes of this have the remains of the stigma terminal, and in 
this respect they agree technically with the diagnosis of Canarium. 
But they are not equally 3-sided as in that genus, one side being wider 
and more rounded than the other two. The structure of the flower is 
not at all that of Canarium, and I therefore transfer the species to 
Santiria. 

3. Santiria FASCicujQATA, A. W. Benn. in Hook. fil. FJ. Br. Ind. I, 
539. A tree 40 to 50 feet high : young branches at first rusty-pube- 
scent, becoming glabrous, the bark pale cinereous. Leaves 10 to 15 in., 
the rachis terete, at first puberulous, afterwards glabrescent, slightly 
flattened on the upper surface near the base. Leaflets 5 to 7, mem- 
branous, elliptic to elliptic-oblong, more or less caudate- acuminate, the 
base cuneate, both surfaces glabrous ; main nerves 7 or 8 pairs, spread- 
ing, much curved, inteimrohing, bold and prominent on the lower, in- 
conspicuous on the upper surface ; length 4*5 to 9 in., breadth 2 to 3 
in ; petioiules *75 to 1 in., much thickened at each end, the terminal 
one much longer. Panicles slender, puberulous, terminal, as long as or 
longer than the leaves, with few long, narrow, angular, lax branches 
bearing at intervals short 6- to 10-flowered cy mules. Floivers *05 in. 
long ; the pedicels unequal, tomentose, bracteolate. Calyx cupular, 
hispid-tomentose outside with 3 bold, deltoid, acute teeth. Petals 
imbricate, slightly longer than the calyx, deltoid, glabrescent. Stamens 
6, filaments about as long as the broadly ovate anthers and inserted 
outside the edge of the ring-like glabrous disc. Ovary ovoid, glabrous. 
Ripe drupes narrowly and obliquely ovoid, flattened on one side, slightly 
gibbous at the base, glabrous, the soar of the stigma terminal, *8 in. 
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long and *6 in. ill diam. iBgler in DeCand, Monogr. Phanerog. lY, 

Malacca: Maingay (Kew Distril).) Ko. 307. Penang; Curtis ¥o, 
154i4. Perak: King's collector, Kos. 3l23, 3319, 3710, 3500, 6610; 
ScortecMni Ko. 1988. 

4. Santirta ruberula, A. W. Benn. in Hook, fil. PL Br. Ind. I, 

537. A tree 30 to 50 feet kigli : young brandies slender, pale gray, at 
first puberulous afterwards glabrous. Learns 8 to 10 in. long, the racbi- 
ses glabrescent or glabrous, terete, flattened on the upper surface just 
aboye the base. Leaflets 5 rarely 7, thinly coriaceous, elliptic to oblong, 
acute or shortly acuminate, the base slightly cuneate ; upper surface 
quite glabrous ; the lower minutely puberulous, reticulate, the 9 to 11 
pairs of spreading, curving, interarching nerves prominent : length 4 to 
6 in., breadth 1*5 to 2*5 in. ; petioMes ‘4 to *6 in. long, the terminal 
one 1 to 1*75 in., all swollen at the upper end. Fanides terminal or 
axillary, shorter than the leaves, minutely tomentose, with a few lax 
spreading branches bearing rather distant, 5- to 8-flowered, sub-sessile 
cymules. about *05 in. long, the pedicels about as long, unequal, 

stout, tomentose. CuZyaj cupular ; with 3, deltoid, acute teeth, tomen- 
tose outside. PetoZs valvate, ovate-rotund, concave, with a slight 
inflected point at the apex, glabrous, much longer than the calyx. 
Stamens 6 ; filaments longer than the ovate anthers, inserted on the 
edge of the crennlate fleshy disc : ovary ovoid, glabrous. Fiye drupes 
narrowly ellipsoid, straight on one side, curved on the other, obscurely 
3- or 4-angled, glabrous, the scar of the stigma terminal; length *75 in., 
diam. *35 in. Engler in DC. Mon. Phan. IV, 161. 

Perak : Wray, Ho. 3210 : King’s collector, Ho. 3438, 3529, 6832. 

This comes very near to S* fasciculata, A. W, Benn., and I much 
doubt its being really distinct from that species. 

5. Santiria macrocabpa, King n. sp. A glabrous tree, 40 to 70 feet 
high : young branches with brown lenticellate bark. Leaves 5 to 9 in. 
long, the rachis slightly flattened on the upper surface near the base. 
Leaflets thinly coriaceous, oblong-elliptic to obovate or sub-rotund, very 
shortly and bluntly apiculate ; the base cuneate, rarely rounded ; main 
nerves 7 or 8 pairs, spreading, slightly curved, interarching boldly, slight- 
ly depressed on the upper surface ( when dry) and sub-prominent on 
the lower ; length 3 to 4*75 in., breadth 2 to 2*75 in. ; petiolules *35 to 
*5 in., the terminal one 1 im or more. Panicles axillary, solitary, shorter 
than the leaves, with distant latei’al branchlets *5 to 1 in. long and bearing 
at their apices 2- to 6-fiowered bracteolate cymules. Flowers *2 to *25 in. 
long. Oalxjx thick, deeply cupular or sub-campanulate, with 3 bold 
triangular lobes, glabrescent. Petals twice as long as the calyx, fleshy, 
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glabrous, broadly oblong, very concave, tbe apex much thickened and 
deeply indexed and the sides partly indexed to form a kind of hood. 
Stamens 6 ; tbe filaments mucli shorter than the oblong anthers, 
lanceolate, dilated at tbe base and inserted outside tbe quadrate lobes 
of the thin ring-like disc. Omry ovoid-globose, glabrous, tapering into 
the short thick style : stigma discoid. Bipe drupes obliquely ovoid, flat- 
tened on one side, glabrous, ]-25 to 1’5 in. long, and about *75 in. in 
diain ; peduncle slender, *5 to 1 in. long, scar of stigma terminak 

Pei'ak : King’s collector, Kos, 5304?, 5580 and 7298. 

6. Santiria LAE3VIGATA, Blume Mus. Bot. I, 211. A tree 50 to JOO 

feet bigb : young branches dark-coloured, lenticellate, glabrous. Leaves 
9 to 17 in. long, glabrous: tbe racbises flattened below tbe lowest 
leaflet and cbannelled at tbe base. Leaflets coriaceous, eliiptic-oblong to 
oblong, shortly acumina/te ; tbe base usually rounded or sub- cordate, but 
sometimes narrowed and sub-oblique : both surfaces reticulate, the lower 
brown when dry : main nerves 11 to 17 pairs, siib-horizontai, slightly pro- 
minent on tbe lower surface ; length 4*5 to 9 in , breacltb I 5 to 2'8 in., 
petiolules about *5 in. Panicles shorter than the leaves, axillary or 
slightly supra-axillary, solitary, 6 to 8 in. long (including the rather 
long peduncles), spreading; the branches ascending, puberulous near 
the apices where tbe flowers are crowded in conical ebracteolate cymes. 
Flowers less than *1 in. long, shorter than the pedicels. cupular, 

the mouth almost entire or waved, minutely tomeotose outside. Petals 
deltoid-rotund, tbe apex inflexed, valvate, glabrous. Stamens 6 ; anthers 
ovate, about as long as the filaments which are inserted by dilated 
bases outside tbe ring-like disc: rudimentary ovary small, ovoid. Female 
floivers not seen. Pipe dmpes *6 in. long, glabrous, broadly ovoid, blunt, 
flattened on one side, the remains of the stigma near the apex of the 
flattened side, peduncle ’5 in. long. A. W. Benn. in Hook. fil. FI. Br. 
Ind. I, 538 ; Engler in DeOand. Monog. Phanerog. lY, 165. Gana- 
riuni laeidgatum^ Miq. FI. Ind. Bat., Yol. I, Pt. 2, p, 648. Gauarinni 
altissiomm^ Herb. Kortb. 

Malacca ; Grriflitb Ko. 1149, Maingay. Perak ; King’s collector, 
Kos. 4438, 5441, 5839. and 7961 : Seortechini. — D isteib. Sumatra, 

The leaves of this vary a good deal as to tbe number of the 
main nerves and as to tbe shape of tbe base, some having broad and even 
sub-cordate while others have cuneate bases. 

7. SANTiRtA OBLONGiFOLiA, Blume iu Mus. Bot. Lugd. Bat. I, 211. 
A tree 50 to 80 feet bigb : young branches pale, lenticellate, at fi3‘st 
scurfy, afterwards glabrous. Leaves 12 to 18 in. long; their rachises 
terete, not winged at tbe base but slightly flattened, glabrous, tbe sti- 
pules (if any) deciduous. Leaflets 7 to 9 in., thinly coriaceous, oblong, 

J. II. 33 
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occasionally ovate-oblong or ovate, sliglitly unequilateral especially at 
the base ; the apex very shoi’tly abruptly and bluntly acuminate, edges 
entire ; base in the oblong forms sub-cnneate, in the ovate forms broad 
and rounded ; upper surfaces glabrous and reticulate, olivaceous when 
dry ; the lower pale brown when dry, very minutely lepidote ; main 
nerves 10 to 13 pairs (in the ovate forms only 7 or 8 pairs), spreading, 
interarcbing near the edge ; length 4 to 6 in., the ovate forms shorter ; 
breadth 1*75 to 2*25 in. ; petiolules '5 to '7 in., the terminal one 1-5 in* 
Famoles axillary or terminal, shorter than the leaves, pale scurfy when 
young, divaricate, cymose, spreading, the flowers crow'ded near the extre- 
mities of the branches, ebracteolate. *1 in. in diam., sub-globular, 

about as long as tbe clavate pedicels. Calyx campanulate, deeply cut into 
3, rotund, deltoid, snb-concave teeth, scurfy outside. ^ Petals sub-rotund 
with a truncate base, slightly concave, longer than the calyx, puber- 
ulous outside, glabrous inside. Stamens 6. Anthers oblong, about as 
long as the filaments: the latter flattened, naiTow, inserted outside the 
glabrous, thin, fleshy, lobed disc. Pipe drupes ovoid, ellipsoid or globose, 
flattened on one side, oblique, obscurely 3-gonous, glabrous, *7 in. long, 
and *5 in. in diam., the scar of the stigma at the apex of the flattened 
side. Engler in DeCand. Monog. Phanerog, lY, 162. Sanfiria Malngayi, 
A. W. Benn. in Hook. fil. El. Br. Jnd. T, 538: Engler he. lY, 165. 
Ganarmm oUongif olitimy Miq, El. lud. Bat. I, Pfc. 2, p. 645. Can avi- 
um eupferoiiy Miq. El. Ind. Bat., Yoi. I, Pt. 2, p. 648. 

Malacca, (Kew Distrib.) hTo. 310. Perak: a common tree, King’s 
collector. — D istrib. Sumatra, Java, Borneo. 

Blume’s original description (drawn up from specimens from 
Java and Sumatra) suits this plant well. An authentic specimen of 
Miquel’s Canarmm etipteron Bhow^i that that species must be reduced 
here, as must B en net’s Sawfe/a Maingmji of which Maingay’s specimen 
Ko. 310 (Kew Distrib.) is the type. Canarium siih^repandnmy Miq. 
is, according to its author, closely allied to 0. eupierony Miq. and should 
probably also be reduced to this. 

8. Saxtiria longifolia, King n. sp. A tree 10 to 20 feet high : 
young branches very stout, (*5 to *75 in. in diam.), their bark brown, 
glabrous, lenticellate. Leaves 2 to 3 feet long, glabrous ; the rachises 
stout, flattened below the lowest leaflets, not winged at the bases. Leaflets 
11 to 15 pairs, narrowly oblong, gradually tapering to the acuminate 
apev, the base oblique or rounded ; main nerves 12 to 14 pairs, spread- 
ing, curved, not prominent : length 9 to 11 in., breadth 1*75 to 2*5 in. ; 
petiolules *65 to 1 in., stout, enlarged at each end. Flowers unknown. 
Fruiting panicles much shorter than the leaves, one or two in the axil of 
a leaf, unequal, only 4 to 7 in. long, glabrous, the branches short. 
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Fijpe dnipes ovoid, flattened on one side, tlie scar of the stigma terminal, 
glabrous, 1 in. long, and *65 in. in diam. 

Perak: King’s collector, Kos. 3594, 6838. 

This is so unlike any described species of that, in spite 

of the absence of flowers on the only specimens I have seen, I have 
ventured to name it. The small size of the tree and the large size of 
its leaves make it easy of recognition in the genus. 

9. Santieia Wrayi, King n. sp. A tree 20 to 30 feet high : young 
branches very thick, (*75 to 1 in. in diam.) Leaves 12 to 30 in. long ; 
the rachises trigonous, channelled in the lower part and almost winged 
at the base, puberulous. Leaflets 13 to 15, membranous, oblong to 
elliptic-oblong, very shortly and bluntly acuminate; the base rounded, 
slightly oblique; upper surface shining, olivaceous when dry, the lower 
pale brown, both glabrous and reticulate ; main nerves 10 to 15 pairs, 
spreading, curving, slightly prominent beneath, length 6 to II in., 
breadth 2*5 to 4 in. ; petiolules thickened at both ends, *5 to 1 in., the 
"terminal one more than twice as long. Panicles 3 or 4 in. long, several 
densely crowded in the axils of one leaf, ebracteolate, puberulous or 
glabrescent below^, the ultimate branches scurfy rufous-puberulous. 
Floivers '1 ov *15 in. long, shox’ter than the pedicels. Calyx cupular, the 
mouth with 3, broad, shallow teeth, glabrous, with a few hairs near the 
edo-e. Petals val vat e, rotund, glabrous, rather fleshy. Stamens 6 ; the 
‘anthers ovate, longer than the flattened filaments which are inserted 
ou the outside of the edge of the ring-like, fleshly, glabrous, corrugated 
disc. Pudimentary ovary small, ovoid. Female flowers unknown. Pipe 
drupes obliquely ovoid, slightly compressed, blunt at each end, *6 to *75 in. 
long, glabrous, the scar of the stigma approximated to the peduncle, 
peduncle *5 in. long. 

Perak : Wray, Kos. 1423, 2970 ; King’s collector, Ko. 3689 ; Scorte- 
chini No. 2095. 

Allied to 8- conferta, but with larger leaves and fruit, much less 
hairy panicles, and perfectly glabrous leaves. 

10. Saktiria apigulata, a. W. Benu. in Hook. fil. PL Br. Ind. I, 
537. A tree 20 to 50 feet high: young branches with pale bark, 
puberulous. Leaves 6 to 8 in. long, stipules (if any) deciduous. Leaflets 
niembi-anous, oblong, eliiptic-oblong to ovate, more or less bluntly acu- 
minate, the base rounded or cuneate, glabrous on both surfaces and reti- 
culate especially on the lower ; main nerves rather irregular, about 8 
pairs, ascending, curved, slightly prominent beneath, length 3*5 to 5^5 
in,, breadth 1*75 to 2*25 in. ; petiolules *4 to *6 in., the terminal longer. 
^Panicles axillary, slender, shorter than the leaves, more or less pyrami- 
dal, glabrous, the flowers small and crowded near the puberulous 
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apices, bracteoles minute. Mowers *1 in. or less in diam., tbeir pedicels 
twice as long, Gahjx cupular witli 3 broad, shallow, blunt teeth, nearly 
glabrous. PeteZs rotund, glabrous. 6, indexed ; antbex^s ovate, 

about as long as the flattened filaments which are inserted by their 
slightly dilated bases outside the glabrous fleshy lobed and corrugated 
disc. Budimentary ovary ovoid, sunk in the disc, pubescent ; style very 
short ; stigma 3-lobed, small, terminal. Female flotoers in panicles like the 
males, the stamens with broader filaineiits: ovary broadly ovoid, 
pubescent, style very short: stigma large, discoid, cupulate, terminal, 
Eipe drupes ovoid-globose, *5 in. long, glabrous, tlie scar of the stigma, 
near the base, the pericarp thinly coriaceous. Engler in DeCancl, 
Monogr. Phanerog. IV, 163. 

Malacca: Maingay, Nos. 303, 308, 314 (Kew Distrib.) Perak; 
Scortechini 1701 : King's collector; — DrsTKiB. ; Sumatra. 

The fruit is remarkable for the close approximation of the 
remains of the stigma to the peduncle. Tiie venation of the leaves 
is variable : in many specimens the main nerves bifurcate about half 
way between the midrib and the edge of the leaf, while in otheis there 
is no bifurcation at all. 

11. Santiria costata, a. W. Benn. in Hook. fil. FL Br. Ind. I, 
537. A tree : young branches with gray bark, rusty-puberulous at first, 
ultimately glabrous. Leaves 6 to 9 in. long : stipules nf any) deciduous; 
the rachises broadly channelled above in the lower part, but not winged 
at the base. Leaflets coriaceous, oblong-lanceolate to elliptic, shortly 
and bluntly acuminate, the base acute or rounded : xip|>er suiface quite 
glabrous and shining, the midrib prominent on both surfaces ; lower 
surface boldly reticulate and with a few scattered hairs ; the 9 to 11 
pairs of main nerves spreading, curving, very prominent, rusty-pulxescent ; 
length 3*0 to 4*5 in., breadth 1*25 to 2 in., ; petiolules *35 to *5 in., 
thickened at both ends. Panicles solitary, much shorter than the loaves, 
(only about 3 in. long) few-branched, rusty-tomentose, deciduously 
bracteolate. Flowers *1 in. long, in small fascicles at the ends of the 
hranchlets ; the slender pedicels about as long or longer. Calyx cupular, 
truncate, dentate, glabrescent. Petals much longer thaxi the calyx, 
broadly ovate, blunt, concave, nearly glabrous. 8ta77ie7is 6 ; the filaments 
about as long as the anthers, slender and inserted beneath the margin 
of the outside of the small ring-like disc. Pipe drupes narrowly ovoid, 
slightly flattened on one side, *75 in. long and *5 in. in diam., the 
scar of the stigma apical. Engler in DeCandoile Monogr. Phanerog. 
IV, 157. 

Malacca: Maingay (Kew Distrib.) No. 313. Pex»ak: King's col- 
lector, No. 7597. 
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Tiie short rasfcy-toiBentose panicles, and almost glabrous flowers on 
slender pedicels distinguish this from S* fascictdata, to which it is 
closely allied. The leaves also give diagnostic marks, those of this 
species having more nerves and being pubescent beneath. 

12. Santiria CONFERTA, A. W'. Benn. ill Hook. lii. FI Br. Ind. I, 

537. A tree : yoiiiig shoots rather stout ( *36 in. in diam.), rusty-puber- 
lilous, afterwards glabrous and striate. Leaves 12 to 18 in, long; 
stipnles (if any) deciduous, the rachis rufous-puberulous when young. 
Leaflets eovimeou^i 9 to 13, oblong to oblong-lanceolate, gradually tapering 
to the acuminate apex, the base rounded : upper surface glabious, 
shining, minutely reticulate, olivaceous when dry; the lower hrown 
when dry, minutely riisty-puberulou.s when young ; main nerves about 
10 pairs, spreading, curving, slightly prominent on the lower surface: 
length 3*5 to 6 in., breadth i*6 to 2 in., petiohiles *6 to *7 in, Fanioles 
3 to 4 in. long, several from an axil and much shorter than the leaves, 
jmfous-pubescent, densely crowded, bracteoles minute ; pedicels slightly 
shorter than tbe flowers. Flowers *1 to T6 in. long. cupular, 

with 3 shallow bi’oad teeth, riisty-tomeiifcose outside. Petals imbricate, 
rotund, concave, puberulous. Stamens 6 , inflexed, the anthers ovate, 
about as long as the flat filaments which are inserted on the edge of the 
fieshy ring-like disc ; rudimentary ovary small, glabrous, ovoid. Female 
flowers not seen. Ripe obliquely ovoid, dark-coloured, glabrous, 

rather less than *6 in. long, the scar of the stigma near the base, pericarp 
stoutly coriaceous. Engler in De Candolle Monogr, Phanerog. lY, 160. 

Malacca : Maingay (Kew Distrib.) No. 306, Griffith No. 1160. 

This is readily distinguished by its crowded condensed rufoiis- 
tomentose panicles and small glabrous fruit. 

13. Santiria MUi/nPLORA, A. W. Benn. in Hook. fil. FI. Br. Ind. 
I, 538. A tree, 60 to 100 feet high : young branches rather stout (*35 to 
*5 in. in diam.), densely and minutely rusty- tomentose like the 
raehises and under surfaces of the leaves and the infiorescence. Leaves 9 
to 15 in. long ; the raehises terete in the upper part, bat channelled near 
the base. Leeflets 5 to 7, coriaceous, oblong or elliptic-ohlong, tapering 
slightly to the shortly acuminate apex ; the base enneate or obliquely 
rounded; upper surface glabrescent except the tomentose midrib and 
15 to 20 pains of sub-horizontal main nerves which are bold and pro- 
minent on the lower surface; length 4*5 to 10 in., breadth 2 to 3 in., 
petiohiles *4 to *5 in. Panicles axillai*y or terminal, solitary, .shorter 
than the leaves, ebracteolate, (? bracteoles caducous) spreading. Flmoers 
crowded at the extremities, *1 in. long, slightly longer than their tomen- 
tose pedicels. Calyx a shallow cup, the mouth almost entire or with 3 
shallow wavy teeth, tomentose outside, Petals much longer than the 
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calyx, slightly imbricate, thick, broadly ovate, obtuse, with short 
slightly indexed apical appendix, glabrous. Stamens 6, the ovate anthers 
about as long as the thick flattish fUameiits which are inserted on tlie 
edge of the thick lleshy ring-like disc ; rinMmentary ovary ovoid, minnio. 
Female flowers not seen. Pipe drupes ovoid-globose, flattened on one side, 
•75 in. long, glabrous, the scar of the stigma below the apex of tlie 
flattened side, Engler in DeOand. Monogr, Phanerog. I V, 160. 

Malacca: Griffith, No', .1151 ; ■■■Maingay (Kew DistriK) Ko. 305. 
Perak : King’s collector. 

I quite agree with the author of this species that, when better 
material of Santiria tomentosa^ Blumo (Mus. Liigd. Bat. I, 211), shall 
be forthcoming, the two will probably be found to be idcnticah 
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„ j, „ tenuiftora^ 38 

„ „ „ typiea, 87 

„ martahanicay 33, 38 
„ mollisy 32, 33, 34, 35, 37, 38 

„ parvifioray 37, 38 

„ paucifloray 88 

„ tenuifiomy 33, 34, 38 


Golqidiotmia, tomeniosay 33, 37 

„ vestita, 30, 31, 32, 33, 34, 36, 
37 

„ „ var. r?i>( 7 oso, 33, 34, 37, 

Oolubrina asiaticUy 48, 49, 66, 69 
COMBBETACEaS, 70 
CoMMELINACEiES 77 
CoMPOsiTiE, 72, 84, 85 
Congrormirmna, ISB 

loyypicauday IBB 
■■ „■ \ mc^cistowia, 183 ' . 

^ ■ ' j, 183 

* ,i sqtmUeep.% 183 

CONIPEEJS, 153, 155 
Coaaarojpsis, 1 98, 200, 202 

„ dioica, 201 

„ . Qy'ifhifhiiy 200 

« macrophylla, 2Q0, 201, 202 

5 , monophylla, 200, 202 

Coaws, 143 
Ooiivolviilacesey 84s 
Gonvolimlusparvijloriis, 47, 73 
CooMa graveoleyis, 221 
Geustacea, 176 
Chchrbitace.e, 71 
Oyathohelia, 169, 171 
„ axillanSy 171 
Cyclea peltata^ 55, 65 
Cy closer is, 147, 148 
„ cycloUtes, 147 

„ discus, 147 

* „ mycoides, 147, 149 

„ sinensis, 147 

Cyclostenion assa7nicu$, 75 
„ macrophyllus, 75 

Oymimsma Anlcenda, 215 

,, pedunculata, 215 
OYPEEACEiE, 81 
Cyperus pennatus, 47, 81 
Dalbergia mo7iospenna, 48, 70 
. ■ „ : .. Mmarindi folia, 54, 70 
BapaniapWB, 201, 202 - ■ , . 

„ racemosa, 202 

„ scandem, 201, 202 

Bavcdlia solida, 81 

„ spelnmm, 50, 81 

Behis, 6 
Decapod A, 176 
Bedaelea griercina, 83 
Bendrdbium, 55, 76 

,, Pierardi, 157 
BendrophylUa, 146, i7i 

„ gracilis, 146 

■ . ■ nigresccns, 171 

Bei*ri$ scandem, 70 
Besmodium polycarpon, 47, 55, 70 
Biaseris, 147, 148 
„ distorta, 147 

* » 148, 140 

• „ freycineti, 147, 148 
Billeniacea mrima, 122 
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Biorite 166 
JDio$coreaJB6, 56, 85 
„ glabra^ 77 
„ sativa, 49, 77 
Bioscoreace.®, 77 
Dionpyros Kurzii, 48, 73 
^ JDipsacaster, 172 

^ „ pentagonaliSf 172 

„ sladenii 172 

BiPTEROCARREiE, 87, 121, 137 
DipterocarpuSf 88, 89, 94, 98, 99 
„ 90, 98, 99 

„ angusHfolms, 99 

„ Blmicoif 95 

„ cormdiis, 90, 93 

„ costahis^ 98, 99 

„ crinitus^ 89, 90, 91 

„ Dyeri, 96 

„ fagineus^ 90, 94>,. 99 

,, graciliSi 99 

„ grandiflonis^ 90, 95, 96, 97 

„ 'OriffitiiUy 90, 96, 99 

„ Hasseltiij 98 

„ hirtus, 91 

,, mcamis, 90, 97, 98- 

„ indicus^ 93, 93 

„ intricatus^ 99 

^ „ Kerrii, 89, 93 

^ „ Kitnsfleri, 90, 96 

„ laevis, 92, 93 

lamellatus, 99 
„ JLemeslei, 99 

„ Lowiij 99 

„ Matleymius, 96 

,, oblongifoliuSf 90, 95 

„ pilosus, 99 

„ prismafimst 94 

„ pterygocalyss, 96 

„ reiusuSf 96 

* „ Bcoriechiniif 89, 91 

* „ SJcmneri, 89, 91 

„ sfenopt^ruSy 95 

„ Tamparan^ 91 

,, inner vis^ 96 

„ tuherculatuSf 93 

„ turhinatusy 89, 92 

„ „ var. andamani^ 

cay 92 

Dischidia nummidariay 50, 73 
BiscotrochuS) 142 

* yy investigatoriBy 142, 149 

Bodonwa, 86 

„ viscosa, 54, 69 
Doona, 126 

Dracaina migrisfifoUuy 47, 77 
Dryohalanoideay 123, 125 
Bysomma 'bucephalus, 184 
Bbenace-ss, 73 
Bchinoderma, 169, 171 

Bchinogorg ia, 171. 

Echinoieea, 178 


MchmolmnpaSy 169, 173 

* „ castanea, 173 

„ spheroidaliSy 174 

Bntada scandenSy 49, 70 
Bpizoanthus, 152 

„ stellaris, 152 

Branihenmvt succifoJium, 47, 74 

Briodendrony 68 

„ anfractuosumy 66 

Brioglossum edulCy 48, 69 
EriteSy 1 , 2 , 6 

„ angular iSy 2, 3, 4, 5, 6 

„ argentbmy 2, 3 

„ elegans, 2, 3, 4 

„ faleipenniSy 3, 6 

„ meduray 3, 3, 5, 6 

„ „ var. ochreana, 3 

„ ochreanUy 1, 3 

* „ rofundata, 2, 4, 5, 6, 7 

„ undutarwy 9 

Brythrina indica. 47, 70 
BrythroJtylony 189, 190 

„ hurrnanicuMy 100 

„ retusumy 190 

„ suinaimnumy 190 

Eu-Bipterocarpe.®, 87 
Eugenia Jamholanay 55, 71 
Eu-Eopeay 123, 126 
Euphobbiace.e, 75, 84, 86 
Eupmmmiay 144 

* „ regal iity 144, 149 
E0PSAMMIDJ5, 144, 171 
Eurite, 166, 166, 167 
Burycomay 227, 229 

„ apiculatuy 229, 230 

„ longifoliay 229, 230 

„ merguensiSy 230 

,, tavoyanuy 230 

MUr-santiriay 237, 238 
Bii-shorecy 108, 

Eutaxite, 165 

EUTHEMmE;E, 281 
MuihemiB, 231, 234 .■ ■ . 

„ elegant isBim-a, 235 

„ leHcocar%m^y 234, 236 

„ mitt 01 % 284, 235 

Bii’'Vaiefmy 127 

Bu-Vaticay 101, 102 
JSvodiay 205, 206 
„ emmrmiy 209 

„ glahrUy 207, 208, 209 
„ latifolia, 206, 207, 209 
^ „ macrocarpa, 207, 209 

„ Maramhongy 208 

* „ pachyphijllay 207, 210 

„ peduncul&m, 307» 211 

* „ pilnliferay 207, 210 

„ ; rob-mta, 207, 809 

yy BojshurgMama, 207, 208, 209 
„ iriphylla, 208 

Bseemcaria agattochtif 15S 
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Fagara Lunwr-ankenda, 208 
,, triphylla, 208 
Ficus, 48, 50 

„ Benjamina, 76 
„ hrevicuspis, 49, 76, 83 
„ callosa, 49, 76 
,, comoxa, 48 
„ cuneata, 190 
„ cHS2yidifcra, 56 
„ gihhosa Tar, cuspidifera, 75 
5 , glaherrima, 50, 75 
„ hispida, 48 

„ „ Yn.T. dii?nunntm, 

n 76 

„ nervosa, 76 
„ nitida, 48, 56 
„ refusa var. nitida, 76 
. „ Emnphii, . 48, 56, . 76 
,, varietjaia, 76 
Filices, 8i 
Finihnsfy'Hs, 55 

„ diphylla, 58, 81 

„ ferntginea, 47, 54, 81 

Flahelhim, 138 

„ acnJecftum, 138 

n japonic tun, 370 

„ laciniation, 170 
„ owcni, 138 

„ spinosiun, 138 

„ stokesi, 138 

„ variabile, 138 

Flucggia, 73 

„ mkrocarpa, 53, 54, 76 
FximwM, 147 
F'UNOTS, 50,,,S6, 83 
Gadidje, 180 
Ckertmra raeemosa, 194 
Qallesioa gruvmlens, 221 
Garnet, 162, 163, 164 
Qcaniga pinnata, 49, 55, 68 
Gela lancvolafa, 215 
Qelonium hifarmm-, 48, 54, 56, 75 
Geraniacejj, 197 
Qlohigerhm, i77 

Gioehidmi calocarpum, <48, 66, 76 
Ghriosa superha, 66, 77 
Gigcosntk, 205, 216 
„ arharea, 216 

„ chyhcfirpa, 21,6 

„ cyamcarpa var. sapindoides, 218 

„ macraphylla, 217 

„ nil ids, 217 

,, peniaphylla, 48, 68, 216, 218 

,, „ mr. Imgifolm, 

217 

„ macrophylla, 
917 

„ „ „ macrorachtB, 

217 

,, puherula, 216, 218 

„ Retzii, 216 


Glycosmisysapindoides, 216, 217 
,, triphylla, 2l7 
Gomphia, 2^1, 2Z2 

„ angustifoUa, 233 
„ Hoolceri, 232, 233 

„ ,, var. coi'ymbosa, 233. 

„ pulcherrima, 233 
„ su7natrana, 232, 235 
„ siimatrensis, 233 
Qonocitrus angtilatus, 224 
Goobenovie.®, 72 
Goixlonia decani dm, 192 
„ peduncnlaris, 191 
Gorgotiacea,, 171 
G organella, 171 
Gouxmia leptostachpa, 60, 69 
ORAMINEiB, 81 
Granite, 136 
Granilite, 160 
Gi'eivia, 49 

„ lievigafa, 49, 68 
Guettarda, 48 

„ speciosa, 47, 72 

GUTTIFERiE, 66 

Gyrocarpus Jacquinii, 49, 71 
JBarrisonia, 226, 227 
„ Broiimii, 227 
Identic}' a fames, 158 

„ litforalis, 50, 53, 68 
Heterocyafhus, 141, 146, 148 

„ fequico.sfa.fus, 141, 142 

„ phillippensis, 141, 142 

* „ woodunasoni, 141, 149 

Heteropsaimnia, 141, 145, 146, 148 

* „ aph^'odes, 145, 149 

„ geyninata, 145 

„ ovtalis, 145 

„ rotundafa, 145 

Hibiscus Hliaceus, 47, 48, 49, 56, 65 
Hipparchia medtira, 3 
Hiptage, 192, 193 
„ javayiica, 194 
„ ynadahrota, 191 

,, parviflora, 194 

„ sericca, 193, 194 
„ „ var. Imige-raceynosa, 194 

Hirsea concava, 195 
„ indim, 396 
„ menfiiemis, 195 
Hirneola polytricha, 83 
ISEOMOLIBjE, i77 

Bopea, 88, 116, 123, 124, 126, 326 
„ cenma, 123 
« „ Gmtmi, 323, 124 
„ DryohaZamides, 125, 126, 127 
„ faginm, 105 
„ grandiflam, 101 
„ graitsstma, 116 
„ iniermedia, 123, 125, 126 
,, marcmti, 121 
„ Mmgarmmn, 125, 126 
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IIopeaj,micrantliaj 123, 124, 12&, 126, 127 
* „ nervosa, 123, 124^ 

„ Singhmoang, 123* 

Eoya, 85 

„ diversifolia, 73 
„ orhiculata, 47, 73 
'parasitica, 73 
Eyaloneona, 152 
Eydrocera, 198, 204 

„ angusHfolia, 204 
„ tfifiora, 204 

Eypericinea dentata, 191 

„ macrocarpa, 192 
Hypeesthbne, 162, 163, 164 
Eypsophrys, 177 

s^ipercUiosa, V7^ 

Icicopsis, 237 
Impatiens, 198, 202 

„ chinensis, 203, 204 

„ GrifltMi, 203 

„ mirabilis, 203 

natans, 204 
„ trijiora, 204 
Jpomsea bilo'ba, 47, 48, 53, 73 
„ denticulafa, 48, 73 

„ grandiflora, 47, 73 

j, Tw'pethum; 49, 73 ’ 

„ vitifolia, 48, 73 

Irvingia, 227, 230 

„ malay ana, 2S0 
Isauxis, 102, 127, 135, 136 
Ischsemum, 85 

„ muticum, 54, 31, 85 

Isoptera, 88, 129 

„ horneensis, 129 

Ixonanihes, 189, 191 
„ cuneata, 191 

„ dodecandra, 191 

icosandra, 191, 192 
„ ohovata, 191 

„ reticulata, 191, 192 

Ixora hrunnescens, 47, 49, 56, 72 
„ cuneifoUa, 55, 72 
JamhoUfera pedmicidata, 215 
Juncella, 171 
Labiatae, 30, 31, 34, 35 
Leea sambucina, 48, 69 
Leguminosje, 70, 84 
Lenzites platyphyllus, 83 
Lethe, 6 

„ europa, 6 
Lichenes, 83 
Liliace^, 77 
Limonia angulata, 224 
„ arhorea, 216 

„ diacantha, 221 

„ leptostachya, 214 

„ monophylla, 22o 

„ pentaphylla, 216 

„ scandem, 222 

„ trifoliata, 221 


Line®, 189 
Lophius, 1 79 

* ,, mutilus, 179 

Lophohelia, 143 
Lovenia,l^B 

* j> gregalis, 175 

Luvunga, 20Q, 221 

„ eleuflieranthera, 222 
„ scandem, 223 
„ tamyana, 222 
Lycopobine®, 81, 84 
Lycopodium cernum, 54, 81 
Macaranga, 

,, Tltwanifs, 50, 56, 75 
Macharisia icosandra, 191 
Madrepora axillaris, 171 
Madreporaria aporosa, 170, I7l 
Magnetite, 162, 163 
Magnolia^ 154 
Magnobiacb®; 153 
Mallotiis, 86 

' andamamcus, 4S, 7B 
Malpighiace®, 192 
Malvace®, 65 
Melastomace® 71 
Meliace®, 69 
Melicope, 205, 212 
„ EeJferi, 213 
„ tetrandra, 212 
Memecyton edule, 48, 71 
Menisciuni deltigerum, 82 
Menispekmace®, 63 
Micro LINE, 162, 164 
Micromelum, 206, 218 

„ hirsutiim, 218, 219 

„ puhescem, 218, 219 

Mitreola, 85 

„ oldenlandioides, 53, 73 
Mocanera grandiflora, 96 
Molina racemosa, 194 
MOLLtTSCA, 176 
Morinda, 48 

„ hracfeafa, 47, 50, 56 

„ citrifoUa Tar, hracteaia, 72 

Mucuna gigantea, 48, 70 
■MtJR®Nii>®, 183 
Murex palmaroBse, 17B 
Murraya, 206, 219 

„ hrevifolia, 220 

„ Bw-watiai, 221 

„ emtica, 220 

, „ Glmmii, 220 

, panicuiata, 220 

sumairana, 220 
Musa, 85, 86 
„ sapimium, 77 
Mtjsci, 82 

Mmssmda macrophijlla, 64, 71 
MyristUa glama, 50, 74 
Myristicacb®, 74 
1 Bharea, stellata, 109, 120 
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Myrsine^, 72 
MYETACE.E, 7i 

Myxospermtim cliylocarimm, 217 
Nacula, 176 
JSfecJcera, 84 

,, rugidosa, 50, 82 
Kematophora, 169 
McohythitcSf 181 
^ ,j steatiticus, 181 
Meplvt'odmm terminanSf 50, 82 
'Nephrolepis taherosaj 54, 55, 82 
JSfipa fruticans^ 158 
Nyctag-ineae, 74 t 
JSfyiiipJum^ 154 
Ochnay 231 

„ andamanica, 232 
„ croceay 233 

,, mtiiday 232 

„ ohtuaafay 232 

,, squarrosay 232 

,5 atipV'hwea, 232 

„ WalUdiii, 231, 232 

OCHNACE.E, 231 
OCHNEAS, 231 
OcULlNIDaS, 14-3, 171 
Od in a Wodier, 4-9, 70 
OdontostomuSy 169, 182 

^ „ atmtiiSf 182 

OLACINEiE, 69 
Oldcnlandiay So 

„ conjmhosay 54, 71 

Oleossylon halsaniijh'iany 98 
Oligocease, 162 
Onyckium aurafum, 55, 82 
Ophidiid^, 181 
Ophiuroidea, 173 
OplisinenuBy 85 

„ Bimmnniy 55, 81 

Oechidace^, 76, 153, 165 
Oroxylum indictitn, 48, 55, 74 
Orthoclase, 162 
OXALIEEiE, 198 
OmliSy 198, 199 

„ cortiiculatay 198 
„ pudlUty 199 
„ rejmiSy 199 
BacMra, 68 
PachycklamtjBy 109 
FachymcarpuSy 89, 102, 135, 136 

„ Stapjianusy 135, 136 

,, Wallkhuy 135 

Pmderia foetiday 49, 72 
pALM&My 77 
FANDANACBiE, 79 
Fandunusy 46, 49, 53, 54, 56, 77 
„ odoratissimusj 47, 48, 79 
PamcyathuSy 139 
^ „ mvafusy 139, 149 

„ crmsuSy 139 

» „ fidvuBy 139, 149 

„ uidkitB var. graciliBy 139 


^ParacyathuSy porphyreuSy 140 149 
„ pulchelluSy 140 
Paramignya, 206, 223 

„ angulatciy 224 
,, armafay 223 

,, „ YAV. andamanicay223 

,, longispiiia, 228y 224i 
„ monophyllUy 224 

Par ashor ea, 120 

yy stellata, 120 

Parmariumj 94 

„ dillenifoliumy 94 
Farthenopey 177 

„ spioiosissimay Ilf 7 

Faethenopid^, 177 
PediculariSy 7 
^ „ dijfusay 7, 9 

# „ fiaccida, 8, 9 

,, fiexuosay 8 

„ gracilis var. macrocarpay 8 

,, Uhia7igensiSy 9 

„ Uneatay 9 

„ refracta, 8, 9 

j, spicatay 9 

„ szetschiianicay 9 

„ verticillatay By 9 

Fediculati, 179 
Pemopliora papyrinuy 83 
Pentacmey 88, 107 
^ „ malay ana, 107 

FENTAGONASTERID.E, 172 
Petalandra, 126 

„ micrantha, 126 

Petrocarpa dillenifoliay 94 
Fliajiis alhay J67 
Phaseolus adejianthusy 48, 70 
Phoenix paludosa, 158 
PhoUdota imhricatay 54, 77 
Phosy 176 

Phyllantlms reticAilatiiSy 54, 75 
PhysaMSy 85 

„ minimay 55, 74 

Physmtli^Sy 180 
* „ argyropastusy 180 

„ Toseusy 180 

Fhysostomi, 182 
Piceay 165 
Picrasma, 226, 227 

„ andamanicay 228 

„ javanicay 227, 228 

„ nepalensisy 228 

Pierotia lueidaj 191 
Pierreay 134 

„ penangianay 133 134 
Pimela dichotomuy 243 
„ stidctay 186 
Pipturus veluHnuSy 60, 76 
Pisces, 177 

Pismia aculleatay 48, 74 
„ alha, 49, 74 
„ exeeU&y 49, 74 
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PxiAaioc'LASE, 162, 16o 
Platynema laurifoliun, 193 
Pleurotom,a, 176 

„ atractoides, 176 

Phicliea indicctf 47, 56, 72 
Plumieria^ 1 54 
Pogonatheriim, 85 

„ saccharoideum^ 55, 81 
PolUa, 85 

„ AcUsia, 50, 77 
Folycyathus, 143 

^ „ andamanensis, 143 149 

Polypodium adnascens, 50, 82 
„ irioides, 60, 82 

„ qiiercifolium, 82 
Folyporus australis, 83 
„ xantliopuS) 88 
Pongamia glabra^ 53, 70 
Pothos scandens, 50, 81 
Premna, 48, 49 

„ mtegrifoUat 48, 50, 56, 74 

Pseudarchasier, 171 

,, mosaicus, 171 

Psilotum triquetrum^ 54, 81 
Pteris liaurita, 55, 82 
„ longifoUa, 55, 82 
Pyroxenite, 163 
Quadrella, 177 

„ cororiata, 177 

Quartz, 162, 164, 165, 166, 167 
Eaninid.e, 177 
Baninoides, 177 

„ persmiatiiSj 177 
Betinodendrorij 88, 102, 127, 135 
„ hancanmnj 129 

^ „ Kunstleri, 127, 128, 129 

„ pallidium^ 128 

„ paucijlorum^ 127 

„ Rassah, 127, 128 

^ „ Scortechmiij 128 

Ehamnejj, 69 
Bhizotrochus, 170 
* „ erateriformiSf 170 

Bhodopsammiaf 146 

„ carvmfa, 146, 147 
„ socialiSf 147 
Ehyolite, 166 
Rhytisma^ 83 
Ei-chetia, 132 

„ pemngiam^ 132 
Rostellaria delicatula, 176 
Bomheriaf 189 

„ Gri§itManaf 190 
Eubiaceje, 71, 84 
Eutacejs, 68, 205 
Byssapteris elliptical 197 
Saccolahiwm^ 157 
Balmalia maUibarica^ 67 
Bmiifia, 236, 237, 238, 252, 255, 259 
„ apicalata^ 253, 259 
„ conjcrta, 253, 259, 261 


Santirkij costata, 253, 260 

„ fascictdataj 252, 255, 256, 261 

^ „ fiorihmida^ 252, 254 

„ OriJdithiit 252 

„ Imngata, 253, 257 

laxa, 252, 254 
„ lotigifolia, 26$, 25S 

* „ macrocarpa, 253, 256 

„ Maingayi, 258 

„ multifiora, 264, 261 

„ dblongifolia, 253, 257 

„ Planehoni, 237, 238, 24<0 
,, puherula, 253, 256 

„ tmnentosa, 262 

* „ TFrap, 253, 259 

SAPINDACEiE, 69 
Bapindus travmicorensis, 246 
Sapotacejb, 72 
Satyrid.®, 2, 3 
SATYEINiE, 6 

Satyr US (Mrites) medura, 3 
Bcsevola Kmnigii, 47, 56, 72 
Bcirpearella, 171 
SCITAMINE-®, 77, 157 
Sclerostylis macrophylla, 217 
„ penfaphylla, 216 
„ Roxhurghii, 226 
SCOPEIIDJS, 182 
SCROPHULARINE^, 74 
Sela^ lanceolatum, 215 
8e?necarpiis heterophyUa, 50, 55, 70 
Shorea, 87, 88, 107, 115, 122, 123, 135 

„ acuminata, 108, 113 

„ astrosticfa, 110 

„ auricttlafa, 114 

„ hrachyptera, 123 
„ hractcolata, 109, 117 

* „ ciUata, 109, 118, 120 

* „ costata, 109, 119 

„ Curfisii, 108, 111 

„ disHcha, 113 

„ eximia, 109, 121, 135 

„ foveolata, 117 

* „ glauea, 109, 117 

„ gratissima, 108, 115 

„ Hemsleyanu, 135 

* „ Kunstleri, 109, 116 

„ lacunosa, 112 

„ teprosula, 108, 110, 135 

„ . ma-cmptera, 108, 113 
„ maranfi, 109, 120 

„ Martmiana, 123 

* „ MammlUam, 108, 109, 114, 116, 

■ „ parviflora, 125 

parmfoUu, 108, 112, 126 

* „ paucijiora, 109, 116, 

105 

* „ Bidleyaf^a, 109. 115 

„ Bcaherrmm, 123 
„ 'smtuhta, 108, 110 
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Shorea, stenojjteni, 123 
, , suh - laciinosa, 121 

„ Tahir 101 
„ Thiseltoni, no, 

^ „ ut%Us, 109, 1 19 

Skleroxylon ferrxiginewm^ 72 
Sigarctasj 176 
SiMARUBEiE, 226 
SOLANACE*®, 74* 

Style7iocera Hextiit 176 
Sonneratia acidaj 158 
,, a'petalaf 158 
SPATANGIDiE, 174 
^PATAIS’GOIDA, 173 
Spiienopid.®, 151, 152 
Sphenopus, 152 

„ arenaceus, 152 

,, ,, var. harneiHi^lo'2 

j, marsiipialist 152 
„ pedunmtlatuSf 152 
SpongodeSy 171 

Spurge, 157 
Stachyde*®, 35 
8temoporus WightUi 127 
Sterculia I'lihiginosa, 47, 56 

„ „ var. glahre.^ce)i!i, 68 

Sterculiace-E, 68 
Strychnos acuminata, 50, 73 
Synaptea^ 100, 101, 102, 135 
„ Dyeri, 106 

„ fagmea, 105 

„ grandifiora, 101 

„ odorata, 101 

Tellindi 176 

„ Murraifi, 176 

Terminalia Qatappa, 47, 49, 55, 56, 70 
Tetractomia, 205, 211 
„ maju$, 211 

„ Roxburgh iif 211, 212 

Tetramerista, 231, 233 
„ glabra, 233 

„ paniculata, 212 

Thelephora incrusta}h% 83 
Tlw&pesia populnea, 47, 49, 65 
Thysanolmia, 85 

„ acartfercf, 17, 181 ' 

TiEiACE-as, 68 
Toddalia mitin, 21 1 
T&ACHINlDiB, 177 
Trachinina, 177 
Trapeziim, 177 
Trema amhoinensU, 50, 54, 55, 75 
Trichilia $pmo$a, 225 
TrichomaneSy 47, 84 

„ pyxidiferum 50, 81 

Irichosanthes palmata, 50, 7i 
Trigonochlamys, 236, 287, 238, 251 
„ Qriffithn, 251 

Triofuma, 235, 236 

„ malaccetisisy 236 
„ 206,221 


Triphasia^ atirantiolUf 22 i 

„ sarmentosa, 222, 223 

,, t r if oliaiOy 221 

Tristellateia, 192, 193 

,, australasica , 193 

TURBINOLID.E, 138, 170 
Tw'rma virens, 22o 
Tylophora, 49 

„ g lob if era, 49, 

Tytonia natans, 204 
Urticacej®, 75 84 
Vanda, 157 ^ 

VandelUa, 85 

„ Crustacea, 54, 55, 74 ■ 

Vateria, 127 

Ceylonica, 127, 
r ' „ mdica, 127 

1 „ lanceiefolia, 127, 128 

I ,, Roxburghktna, 101, 127 

VaUea, 88, 100,101, 102, 104, 106, 122 
I 127, 135 

„ bancana, 129 

„ hantamensis, \0o 
,, chmensis, 10 1 

* Vatica cinerea, 102, 104 
i „ Curtisii, 102, 105 

■ ,, Vyeri, 102, 106 

I „ eximia, 12 L 

faginea, 102, 105 
„ grandijfora, 101 

„ laccifera, 101 

i „ laiicei^folia, 128 

' ,, Loieii, 102, 103 

„ Maingayi, 102, 103, 104 

; ■* „ nitens, 104 

i 5 , nitida, 102 

I „ pallida, 128 

; * ,5 peraJcensis, 102, 103 


’ ,, reticulata, 103, 106 

i ,, Roxhurghiana, 

I „ Tuminata, 136 

> „ scaphula, 127 

i „ suh-lacunosa, 121 

: „ verrucosa, 136 

Wallichn, 136 
j Yerbenace.®, 74 , 
i Venionia divei'gens, 47, 72 
i VERTICILLATiE, 9 
Vigna lutea, 48, 70 
I VioiariejE, 65 
J Vitis camosa, 69 

„ lanceolaria, 48, 69 
„ repens, 55, 69 
Wedelia scandens, 47, 56, 72 
Xanthoxylon 7iilagiricum, 208 

„ Eoxbxirghiatmm, 2iM 
„ triphyllmn, 208 

„ zeylanicum, 208 

Ximenia lanceolata, 215 
Zanthoxyhnn, 205, 213, 214 
, „ glan d u fos it m , 2 14 
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'/anihoxijJuni^h’ngifolkims 214 
„ lucidumj 214 

„ myriacoi^i^?ium^ 213, 214 

5 . ovaXifcliwfrbf 213 

„ Rumphiamim, 207 

„ undnlatum, 2 H 
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JZOANTHlDiB^ 15l, 152 
ZoantJmSi 152 

,, confertiis, 152 

„ solanderij 152 

Zoroaster alfredi, 173 
„ barathrij 173 
TJokoasterid^, 173 



